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This picture shows, on the left, the top 
of the north completed concrete pier from 
which the wooden form is being lifted by 
the traveling crane. The wooden forms 
for the tops of the cylinders resembled 
water tanks without bottoms, being com- 
posed of long staves bound together by 
three hoops. 


Long before this stage of the construction was 
reached, the Lackawanna Steel Sheet Piling in the 
caissons (one of which is shown near center of the 
picture) had demonstrated its entire reliability and 
good economy in the construction of bridge piers of 


The Lake Shore Bridge over Buffalo River 


Vil. Removing Forms from Complete Piers 


this kind. Driving of all eight caissons to bedrock 
proceeded without a hitch, the closures came together 
perfectly, no serious leakage occurred, and that por- 
tion of the piling which has already been pulled was 
found to be as strong as ever. 


Lackawanna Steel Sheet Piling invariably makes a 
like record because of the peculiar joint construction 
which combines with the greatest strength ever 
offered, a flexibility that is essential to easy driving, 
and perfect closures. 


Our engineers are ready to demonstrate just what 
may be expected of Lackawanna Steel Sheet Piling 
under given conditions. 


Ask for our advice and literature. 
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Number 


Here is a statement recently issued by 
the Wichita (Kans.) ‘‘Beacon” which 
illustrates how the demand for truthful 
advertising is being met by publishers 
throughout the country. 


“The ‘Beacon’ is going to make an 
effort hereafter to be responsible for the 
character of advertising which appears 
initscolumns. The paper will endeavor 
to educate the public to believe that 
what it sees in the news columns and in 
the advertising columns is alike worthy 
of serious attention as truthful state- 
ments.”’ 


From the fake mining schemes and 
doped patent medicine advertisements 
of ten years ago to the above is a far cry. 


But publishers and advertisers have 
realized for some time that advertise- 
ments must tell the truth if the business 
of both is to prosper. 


For the success of any business de- 
pends upon the confidence the public 
has in it. 


Confidence begot of the truth found in 
its advertisements. 


And to so great a degree is this true 
that a single untruthful statement con- 
tained in an advertisement may be the 
little pill with which the Advertiser com- 
mits Business Suicide. 


We know of a merchant who for 12 
years conducted a prosperous business 
because he held the confidence of the 
public. 


Until one morning, partly because 
of some freak stunt on the part of a com- 
petitor, and partly because he wanted 
to take advantage of the Tariff agita- 
tion, he wrote an advertisement in which 
the public was informed that owing to 
the passage of the Tariff Bill by Con- 
gress, he was able to quote bargains out 
of the ordinary. 


Just three men responded to the ad 
and one didn’t buy. 


Thirty-One 


Some of his customers who had seen 
the ad wanted to know whether the 
business had changed hands, because up 
to that time they had thought the ad- 
vertisements of this concern reliable. 


We think that the publishers of the 
paper in which this advertisement ap- 
peared are as much to be censured as the 
merchant who tried to ‘‘put one over” on 
the buyer. 


We realized long ago that in admitting 
a fraudulent advertisement in __ its 
columns a publication is fouling its own 
nest. 


That possible purchasers come to 
regard its advertising columns with sus- 
picion because some of the advertise- 
ments contained therein are untrust- 
worthy. 


We went further. Since the sub- 
scriber of this publication buys it because 
he knows it helps him in a business or 
professional way, we decided that no 
product that could not be used toward 
this end should be admitted in the Selling 
Section of Engineering News. 


That perfumes, crackers and steam 
yachts, being products which have no 
place in the solving of Engineering 
problems, are debarred from our adver- 
tising columns because they don’t “‘be- 
long.” 


And this has resulted in the formulat- 
ing of the Hill Advertising Code which, 
briefly, declares that: 


No advertisement can appear in the 
Engineering News which contains mis- 
statements gross exaggerations, ‘‘knock- 
ing’ copy, fake “‘free’’ offers, products 
not ready to be marketed, or behind 
which the necessary finances to advertise 
it profitably are lacking; and products 
which cannot be used in a business or 
professional way by the reader. 


All of which assures you of the re- 
liability of the manufacturers whose 
products, truthfully advertised, you find 
in the Selling Section of Engineering 
News. 
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The Port of Hamburg” ferent course of development. While in America wide 
; rivers have been avatlable, affording ample berthing SPRUCE 


By I. F. BuBENDEYT 


for vessels, the modern development | the port of Phen 


New York and Hambure are the great Commercial me-  bure has necessitated a digging of new basins out of the 
tropolises of the American and of the European conti ground. The necessity for such a mode of procedure re- 
nent. Their seaports, however, have taken a very dif sults from the fact that the Elbe River is only soo 


- wide between the harbor works on both sides, wherea 
From an address before the American Society of 
ical isneincers during its visit to Hamburg, June 24. 


4 


] 


there is a sheer width of 2400 ft. between the pierheads 


Director of the Port of Hamburg, Germany of the ILudson. 


Eno, News 





Fig. 1. Otp Tyre or STEAM-OPERATED TRAVELING JIB Fre. 3. THe “I MPERATOR”’ ON THE FLOATING Dry Dock 
Crane Stitt Usep in THE Por or TLAMBURG aT THE Bio & Voss Srirey Arps 








a) Large basins have therefore been excavated at [lam- 


burg during the past fifty years on places which used to 
be pasture ground for cattle. 

The chief part of the harbor itself is outside of the Ger- 
man Customs limits and constitutes a free port, enabling 








250-ToN CRANE at BLouM & Voss SHIPYARDS Fic. 1. A German Car Fioar with AbJUSTABLE DOCK 
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e ships to come right up to the city without heing eCX- 
ainined by the custom-house ofiicers. Duty is not paid 
iitil the goods cross the Customs limits on the way to 
Lhe to thre } anid or to the railway stations. 


\t present there are available at 


Hambure 130,000 


: : ; ' e } 
ne; feep oad quays ror Ocean lhers, more than lve Mil- 
2 > 1 } 1 - , bi 1: ] 
Mh -Quare feet of sheds and SO. Cranes Tor loading and 
a ; \ 
Oading Vessels, 


present harbor facilities ha 


the ever Increasing traffic, work was started two vears 


ve become Inadequate 
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Pau. 5, 


(COMBINED JIB CRANE AND TRAVELING CONVEYOR 
FOR HamBura Quay WALL 


ago to considerably merease the number of the existing 
basins. ‘he ext Waltershof calls 
for an expenditure of 45,100,000 marks. It will eventu- 
ally be possible to erect more than 40,000 lineal feet of 


work to be done at 


quay walls on this territory. 
An the the maritime 
Hamburg may be gained from the fact that in 1912 there 


idea of volume of business of 


TYPrical 


Fics. 6 ann 7. 











arrived at our port, 18,500) vessels, representing more 


than fourteen million registered) tons. ‘ 

The sheds along the quays of Tlamburg are not sup- 
posed to store the goods for any considerable length of 
time. The cargoes taken from the ships are merely as- 
sorted here, to be conveyed immediately, either by boat or 
by rail to the warehouses of the city or inland. 


The modern pier sheds are 200 ft. wide in order that 





all the goods taken from one ship may be distributed op- 








SucTION AND LADDER DrepGes AT Work ON THE ELBE CHANNEL 
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posite to it for further treatment. By the railroad tracks 


at the rear of the shed the goods are carried away. Aj] 


1 


sheds ave built of wood because steel structures would tye 
far more eX pensive and 11) case of fire would he destroyed 
alli Way. 

The hoisting of the goods from the ship’s hold is done 
by revolving jib cranes of which there are 650 available. 
These cranes have an average lifting capacity of 3 tons. 
The Fig. 1, 


steam. 


oldest of them, shown in 


are operate by 


Twenty years ago the first experiments were made with 
All 


-Ince are electrically operated. The fect of these cranes 


crahes operated by electricity. cranes constructed 


move along the quay on two rails. One is placed close to 
the edge of the quay while the other one is fixed at some 
height to the wall of the shed. The erane thus spans 
the railroad track without obstructing to any great extent 
the working space on the pier. 

The great advantage of these cranes lies in their cap- 
ability of adapting themselves automatically to any load. 
Owing to this and to their simplicity they perform work 
very economically. The lifting of the cargo and the 
<lueing of the crane are done by separate motors, while 
for the movement along the quay manual labor is em- 
ployed. There is at least one crane to every 65 ft. of 
pier. It often happens that two or even three cranes 
are taking cargo from one hatchway. 

Very recently the desire for greater rapidity in loading 
aud discharging, thereby shortening the stay of the ves- 
sels at the pier, has led to the construction of double 
cranes shown in outline in Fig. 5. They consist of a re- 
volving jib crane traveling on top of the pedestal and a 
lower flange conveyer suspended from the pedestal. The 
jib crane will transfer goods of any kind and any vol- 
ume from the ship’s deck to the shed floor, while the ca- 
pacity of the conveyor is limited to goods of lesser bulk, 
as sacks, parcels, bales, small boxes, and so on, the clear 
width between the legs of the pedestal being a limited 


hig. 2 shows the 250-ton crane at the shipyard of 





Messrs. Blohm & Voss, which has just been completed. 
This is the largest crane in the world. At a radius of 164 
ft. the crane will lift a load of 10 tons and at 105 ft. will 
lift 250 tons. 

Frem the sheds on the group the goods are distr.buted 
There is a 
large number of such warehouses in the Free Port dis- 
trict; they are built alongside canals which are of suf- 
ficient depth for river barges. 


to warehouses either by lighter or by truck. 


These warehouses occupy 


































July 31, 1913 


a land area of more than a million square feet. The port 
of Hlamburg is 65 nautical miles abeve the mouth of the 
Elbe River. Sixty years ago the channel of the E!be had 
a cepth of only 15 ft. at high tide. By steady dredging 
O¢ ft. and 

few vears. 


this depth has been increased at present to 


he deepened to at least 40 ft. in a 


Eno.NeEws 





PLAN, PRroFriILe 
TUNNELS UNDER 


Fig. 8. 
THE Eipe at HambBure 


water at Hamburg is 614 ft. below mean high water, and 
at the mouth of the Elbe the difference is 9 ft. At the 
present time there are 16 state-owned dredges and 6 char- 
tered dredges at work on the Elbe’s channel. 
years 8 million cu.yd. on an average have been dredged 


In receht 


annually. 

The dredged material is used for the filling of lowlands 
along the river. By means of pumps it is carried through 
a pipe line a long distance over land. 

Since 1877 the Elbe from the North Sea to Hamburg 
has been kept open for navigation even in the coldest 
winters, The up by stanch steamers 
equipped with a prow which enables them to shove them- 
selves upon the ice, breaking it by their weight. 


is broken 


ice 


Fig, + shows a car fleat by which railway cars are trans- 
ferred aCcTOSS a branch of the Elbe which hot be 
bridged. The car tracks are earried upon a platform 
mounted on screws. 


must 


By means of these screws the posi- 
tion of the platform may be changed according to the 
heieht of the tide. 

In order to improve the trucking facilities from the 
city to the docks on the other side of the river and for the 
benefit of the workmen employed by the shipbuilding 
yards two tunnels 20 ft. in diameter have been built 
under the Elbe. One is for the outbound, the other for 
the inbound traffic. The tunnel has no in 
the traffic involved is chiefly from waterfront to water- 
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hme, because 
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front. 
by electric 


Vehicles and pedestrians are lifted and | wered 
elevators of 10 tons capacity, the total lift 


being SO ft. (See Figs. 8-9.) 


[a ] ] } . 
ChInge through the tubes Is 


the 


During the rush hours tru 


suspended, enabling pedestrians to use tube for its 


entire width. 


Don Trcdieennlienad 


] 


Ah 


Fia. 9. 
AND ELEVATORS OF 


TUBE SECTION OF TERMINAL SHops 


ELBE TUNNEL 
The 


the 


gist, 


Effect of Forest Fires on 
title of circular 216, 
Bureau of Plant Industry, 


Standing Hardwood Timber 
H. W. Long. Forest Patholo- 
dated March 31, 1913, 


is by 


issued 


by the Department of Agriculture, Washington, D. C. Its 
aim is to point out the injurious effects of even light fires 
in a forest. 

The most noticeable of these effects are the killing of 
the young growth, the destruction of the layer of leaves and 
mulch which protects the soil from washing under heavy 
rains, and the fire scars left on the trees. The conclusions 
of the circular are based upon a study made in the Ozark 
Mountains of Arkansas. 

Damage by insects and rot was found in connection with 
practically every fire scar on the bases of the trees. The 
fire may have occurred 50 to 100 yr. ago and all signs of it 
hidden by later growth, but during the two or three years 
that it took the tree to heal the scar, worms and rot-pro- 
ducing spores entered at the open wound. 

The following is quoted from the circular: 

The loss of good merchantable timber in a stave operation, 
from rot and worms alone, is enormous. It is often claimed 
that light fires do not injure the forest, and even that it is a 
benefit to burn the forests annually. On one stave sale area 


in the Ozarks, 76 trees out of every 100 felled had butt rot, 


and 27 trees in every 100 had wormholes of kind in 


some 


them. Not only was there a money loss from the eull of 
76 trees, but the expense of felling unsound trees must be 
considered. For five widely separated areas in the eastern 


part of this forest an average of 65 trees in every 100 had butt 
rot, and 26 had wormholes sufficient to cull some of the bolts. 

Another way that fires injure standing timber is by burn- 
ing through sound bark and sapwood into the hollow butts. 
the hollowed-out interior of the tree is exposed to the 


by 


Once 


air, the rot which originally caused the hollow seems to grow 
up the tree more rapidly, while other fires tnat follow gradu- 
ally widen the hollow and destroy the bark at the base of the 


tree until the tree is killed. 
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the Barge Canal Crossing of Oak 
Orchard Creek, Medina, N.Y. 
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these lines re not worked out im so careful detail as 
0) Ob Oar On A In the village ol during the later uclies 
Me Is . ! co wel vy constderabl When, after a littl, the consideration of this local 
olist bof the >? Ye Was begun in earnest, complete plans and estimates were 
‘ boat co Hel Because of ¢ Meu Cs Q i} | for se nh schemes, Va In parison ol these SCVEOT 
" SA struction, this short sti methods of accomplishing the same result becomes in 
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al) Cl On) Plans for ~ alidl ae jolming “LIONS maintenance charges, as well as in permanence, ane] vt 
\ egun carly in canal operations, and, wv Us shows also that both of these structures may be mad 
Stl it Medina las I nder consider | | The se ven schemes aid their COSTS, which Include 
St! n work on both stdes ol ray bP @ptirery simply the length of canal across the gorge, are as f 
Completed, LOWS 
| lowing the old canal alignment, which the Barge (1) A steel cantilever structure with a steel trough 
Ce does throughout a large part of the western sec- for the canal, which was estimated to cost $500,000. 
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SEC 3 - . Wa ener ai a a2. I one 
hia. 1. PLAN AND UPYPLCAL Srectrions or AborTED Crossing oF New Yorn Sravre Barge CANAL OVER 
Oup OrciiaArd CreeK, Mepina, N.Y. 
(Dot incs show origi ly oposed short alignment with 3800-ft. arch.) 
tion, it encounters at Medina a sharp horseshoe curve, (2) A three-hinged stecl arch of 300 ft. span, e. to 
\ 1 the builders of the original canal employed, so as 
to pass around the head of a wide and deep gorge, and 
which the later builders have continued to follow. Just 
velow the present canal crossing, Oak Orchard Creek 


Passes over a sieep declivity and the valley widens Mito a 


eorge, Which is 500 ft. wid 


e at the top anid oH) ae deep, 


at the point where a direct line would cross it In con- 
necting the straight stretches of canal on either s le. 
PROPOSED SCHEMES FOR CROSSING 

Mo carry the canal across this gorge secures excellent 
ment. but involves serious difficulties. Tlowever, all 
0 early studies contemplated soine method of crogs- 
Ing at this point. To follow the alignment, of the oli 
Ca hich is the plan finally adopted, also has its ser- 
lous problems (Fig. 1). 

Soon after e eanal was authorized two tentative 
gi es of crossing the gorge were considered. ‘The 
first is by means of an earth fill, on which was to be 
a channel of standard embankment section with the usual 


Resident Eng of State Engineer and 


len Ions 1 Department 
Surveyor, Albany, 


N.Y. 


e, carrying a steel trough for its length of 300 ft., the 
approaches of about a hundred feet on either side being 
concrete troughs supported on short concrete arches. The 
estimated cost of this structure was $405,000, 

(3) arch and trough, buat 
Pron hes built all of steel, 

(1) A 
remainder of the structure, both trough and approach 
at an estimated cost of S800 000. 
An all-concrete structure, consisting of a plain 
300-1ft. 


with 
the cost being SLO7 000. 


The same steel 


a} 
! 


concrete arch in place of the steel arch, the 


supports, being of steel 


(2) 


conerete trough on concrete arch of 

« toe, which was estimated at S272.000, 
(6) but with architectural 

adornment, which would raise the cost to $285,000. 


va 


al Spal, 


This concrete structure, 
An earth fill over a long culvert, carrying thie 
canal im a concrete trough. 

After a study of these seven schemes has been made 
and the costs and advantages of each had been carefully 
considered, No. 6 was adopted for making complete de- 
tail plans, on which to let the contract. The reasons for 
this choice. stated briefly, were that this conerete strue- 


ture Was considered to be the safest, the most permanent, 
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the cheapest to buat. the cheapest tO Matlitaln ala the 
} 


HOST ( Olplete contract Graw- 


Pleasing Im appearance. 
nes were made alone t 


that the 


adopted scheme and Tor some 


Litne 1 seemed canal would he built in accord- 


ance With these 


j lanes. 


The question was often asked, especially by those not 


connected with the engineering force, as to WHY an earth 


(ill was not the simplest and best solution of the prob- 


eli. The considerabiy greater cost is one answer, and 


another is indicated in the experience of the past 


vVear 


at a place where the new canal has been built upon a 


heavy embankment 1 the Trondequoit: Creek crossing. 
a few miles east of Rochester. Here a very serious break 
and it will be 


occurred — last 


buildl.* 


suber hecessary lo re- 


The form of construction to be used in this work 


of rebuilding Is still under consideration, 


lnon Oak Orchard 


erossine the arch was slightly shortened over the tenta- 


‘ : . ek 
aking detail plans for the Creek 


tive scheme. The perfected plans called for a sigle-span 


conerete arch, which, if built, would have had a clear 


Span of PR {1 | tot! width of siructure oft ine ae and 


a total 
of 103 ft. clear width for carrying the «anal prism, in 


leneth of 508 ft. It would have had a trunk 


which there would have been a maximum depth of 15 ff. 


’ 


2 in. of water, weighing 825 Ib. per sq.ft. The total 


weight of 


1 
mewve 


water to be carried by the single span would 


heen 12.400 TORS, 


while the total load. including 


the weight of the structure, would have been 46,000 


tolis. 


+ 


By reason of its width and length of span, the great 


load to be carried and the large cost, this structure be- 
calne, probably, the most Important piece of concrete arch 
construction that had ever been planned up to that time. 
lt was not deemed wise, therefore, to attempt its build- 
ing until additional information had beer acquired con- 
cerning the behavior of concrete under certain conditions 
of stress. Accordingly, at the expense of several thous- 
and dollars, tests were made on concrete cubes and prisms 
and on a the arch itself. An aecount 


of these tests was printed in ENGINEERING Newst shortly 


dozen models of 


after they were made. 

The model arches were all stressed to destruction and 
showed -an ultimate strength of ten or twelve times the 
proportionate load which the large structure would have 
called 
had 


at the springing 


been upon to carry. 
that the 


although sueh failure was encouraged 


Also they disproved what 


some feared failure would be by shear 
in several of the models by making notches that greatly 
reduced the sectional area at this point. 

Thi 


mnaking the detour around its head were severai and im- 


advantages of crossing the rather than 


Forve 
portant and the plan was not abandoned without ser- 
ious consideration. In the first place, a nearly straight 
could be obtained, while the curves hy the 
Also the hew 


From. the 


alignment 
old route were decidedly objectionable. 
alignment was about half-mile’ shorter. 
standpoint of the navigator these were two very desir- 
able advantages. Moreover, the direct line would elimi 
fixed 


would obviate thi 


nate several would 


bridge. lt 
Valuable property, which the other route, passing through 


bridges and require no lift 


necessity. of taking much 


“Engineering News,” Sept. 19, 1912, p. 548: Oct. 3, 19 
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*March 10, 1910, p. 274, 282; July 7, 1910, p. 21 
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Medina Cale Old. | iin ( ( 
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WOULC TM 


COS] Oisliereab 

Phe big areh would have been rtiv experimental, oti 
perhaps the chieb consideration wm ae Wing against 11 
Was the nature of the foundation, which i . soft sand 
4 } } ee | 
stone, KNOW) locality as Fed Loree Coa Went \ ( 
spread With a view to obtaining a perfectly stable ft da 

] : 

Lioh even Ol thts sott rock, bul tillIs element an @] 
taitv and the serious results that might follow a set 
tlement caused a final rejection of the plan. 

B P P } aa + ] ¢ ] 

crore the present Pidlis Were undertaken, it) hel 


This time it 
Mi dina 


operated for many vears and there 


1 p ; 
scheme for Crossing’ the voreve Was tried. 


l 


Was by means of a rock fill. In the vicinity of 

quarries have been 

has accumulated a lar 
that 


scheme contemplated their 


ve quantity ol 
a 


COULG 


spalls. It was as 


certained these 


be obtained cheaply and the 
use for the fi 


Won of earth 


Il. On top there 


Was To he ad cust 


and then a concrete trough, 


the sides being backed by small earth embankments 


my 
| 
i ! 


py? 
estimates showed this project to be about $90,000 cheaper 


than the concrete arch, but plans 


I 


Sai | ‘ . - 
(etal Were hevel 


worked Out. 


The Aporpres Dersian 


Although the long has been eliminated, the con 
No. 65) 
eral interesting features and also a variety of construc- 
tion that 


canal, with the exception of 


arch 


tract as awarded (known as Contract has sev- 


includes almost. all kinds on the 


Important 


locks. lt has about two 


miles of 


excavation for canal prism, through both earth 


and rock. It has embankments and wash wall, thousands 


of feet of retaining wails, dock walls, conerete culverts, 


highway construction, several fixed and lift bridges with 
their approaches, a guard-gate, a waste-weir and sluice 
gates. To 


will be 


stream a concrete arch of 5 3-ft. 


CTrOSS the 
built. At certain points the new canal 


hottom will be above the natural 


span 


surface of the ground. 


Here the bed of the prism will be a rock fill, while the 
downstream side will be a wall resting upon the natural 
rock, which in effect will be a long dam, sustainine hy- 
full 


(Fie. 2). 


drostatic for its height, which reaches a 


maximum of 45 ft. 
The old canal 


the standard section, which had a width at 


pressu I 


in this Vicinity is somewhat wider than 


yi «) 
ilaCe 


Water su 


of 70 ft. To facilitate feeding, the width on the 60-mile 
) 
at 


Lockport | hester level tapered from a 99-1t. seekion at 


Lockport to the standard width at Rochester. The stand 


ard depth of 4 ft. Was also nat reased In) the Wwesterh por- 


tion. At certain points the depth of the old canal was in- 


creased by two feet during the enlargement of 


1846-3, 
but until the present improvement is completed, 7 ft. 
continues to be the limitine depth. In 


tion of this contract the 


the eastern 


bapl'- 


| “| 1 
canal will have the usual 


hew 
bottom width 
ere 


where natural deep water is encountered. 


for excavation sections—75 ft. The depth, 


is that which obtains throughout the canal. except 


In this stretch 


there will he SOME rock cut. the standara 


sections in 


width for this section being Of ft.. which is somewhat 
Increased at curves. 


} 
| 


In maki Vv the detour through Medina 


has considerable sharp curvature, the sharpest being a 
curve of 10° 


] 1] 
the old alia 


A device to relieve this sharp curvature 
NH the hew work is obtained hy makine the channe!] mueh 
usual. 


> 


An extreme width of 250 It. Is pro- 


This 


\ ider than 


vided at one point. width, however. Dept for 
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another purpose, since it also serves to form a harbor in 
the villas 

Not only at these sharp curves is the channel widened, 
but at all places where the prism is confined by embank- 
ment or wall the bottom width has been made 110 ft 
The minimum width specified in the Barge Canal law is 
75 ft. In embankment section the width can be increased 
with little or no extra expense and it has been the gen- 
eral practice throughout the canal to make the bottom 
width 110 ft. under these conditions. This precaution 
has been taken because it seemea wise to make this pro- 
Vision against a future possible widening, since it could 
By amendment to the 
Barge Canal law the locks were increased from 28 to 45 


be done without additional cost. 


ft. wide, but the channel width was not changed. Thus, 
it came about that the locks are capable of passing boats 
of so great width that two of them cannot meet in the 
minimum channel. Another precaution has also been 
taken: to avoid the hecessity ot rehandling excavated ma- 
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the joints between construction sections a vertical plate 
of steel, called a seal plate, is embedded 6 in. in each of 
the adjoining sections. The same device is used at the 
joints in the acqueduct and a more detailed description 
is given below in the discussion of that structure. In 
addition to the seal plate the customary keyways are to 
be used in securing a bond between adjacent sections. 
GuarD Gatre—One of the structures on this contract is 
a guard-gate. On the long level between Rochester and 
Lockport it has been the practice to place these structures 
at intervals of not more than ten miles. The one near 
Medina igs typical of most of the double gates on the 
canal. It has two openings of 55 ft. each, with a cen- 
tra! pier of 9-ft. width between. The placing of this gate 
on abutments which are had in common with a_ high- 
way bridge suggests a noteworthy practice in planning 
Barge Canal bridges. It has beea customary to place 
bridge abutments at least 110 ft. apart, measured at right 
angles to the axis of the canal. This ts 2 precautionary 









~ le" ~ 
; ee VI Pine Pail 
: sel cee. an en renee 
ad . é ‘eer wLn 
9 Coping Stone: may ——— ges" xb 
( eis : <7 #4/0"Fad. Stee! Pr 
8 r,-- 7 Ss 9 ULL 
NO a € ; Sa: bad Aey-ways Ke 
4 B Grade £7). 502.0» oy Shen ; % 
B a BS 
Tow-Path Side backfil/ SEP seet SY 
= ‘ i i. 7 s - 
frock Spoi/ Xi ef vito NG DETAIL 
- : SP. ® ; OF 
TYPICAL PRISM SECTION IN EARTH OH? “Lh SEAL PLATE 
me i Tm oy 
Rocke oe lord) 0 PS SN Surface 
” ee er righrsaes | ¢ ” 3 alee r 
oo aya ak EMT gre 
8'> < go> . 
NG.NEWS 








~ 
1 EI, k Wooden Fence 

f/f 
(Lining not shown} 


Mey-ways 


<. 
> 
Backfill *\, 
, ‘es Nat, 
A . 400 Qr"reT TE hay Sir $y ~\ 
= 7 rE Ele ENF 2” ORF CO 
Wr ra he Waray NF perc pT 
/ 
“ mi 6 ~ - = 
Sine 
SIDE 


TYPICAL SECTION OF WALL ON “NORTH 

RE BACKED BY EMBANKMENT 

terial, should this widening ever take place, the engineers 

have required all spoil banks to be set back a suflicient 
listance from the excavated prism. 

Riirarninc WaLtt—The amount of retaining wall on 
so short a contract as that at Medina is rather unusual 
and some of this wall is so high as to become interesting. 
On the north side of the canal there is planned a con- 
tinuous stretch of nearly 7000 lin.ft., while on the south 
side two pieces will measure together about 4600 ft. long. 
Between fifteen and sixteen hundred feet of the north 
wall! will be high, extending at some places far below canal 
bottom to the low ground as it slopes down toward the 
gorge. Thus. as has been said, the canal in effect will be 
running behind a dam for nearly a third of a mile. This 
high wall has a gravity section sufficient to resist the 
Water pressure. (Fig. 2.) Where the natural surface 
does not drop off too abruptly, an embankment will be 
placed outside the wall, which not only will add to its 
strength, but will give a 16-ft. top for a roadway. Where 
the wall stands without embankment, including the north 
side of the aqueduct, this same width of top is secured 
by extending the concrete In an overhang, as shown in 
the sketch (Fig. 2). As a preventive against leakage at 


TYPICAL SECTION OF WALL ON NORTH SIDE, 
WITHOUT EMBANKMENT 


Fic. 2. KNLARGED TyprtcaAL SECTIONS THROUGH CANAL 


measure against possible widening. To be of use in a 
110-ft. channel the abutments that are only 110 ft. apart 
must be carried below canal bottom. To obviate this 
necessity, many of the abutments have been set back 
and the bridge span lengthened. By locating the guard- 
gate and bridge together there is economy in concrete 
and no necessity of placing the abutments farther apart 
than is required for the gate. 

Aquepuct—W hile the aqueduct (Figs. 3-+) will not be 
so spectacular as the Jong one first planned, still it will 
be an interesting struevure. Since breaches in canal 
prisms generally oecur where the channel crosses a stream 
by means of culvert or other structure, the Medina aque- 
duct has been designed ‘vith the idea of making it prac- 
tically failure proof. The stresses in the concrete of the 
arch ring are very iW. 

The aqueduct is to be founded on the well known 
Medina sandstone, which ig much harder than the rock 
encountered in the bottom of the gorge and is considered 
an entirely safe foundation. The side walls are of the 
solid gravity type, designed to withstand not only the 
water pressure, but also any blow they may receive from 
loaded barges. The arch ring is made especially strong 
and steel ribs are embedded as an extra factor of safety. 

The arch is to be built in five sections of 25-ft. width 
each (Fig. 4). The whole arch is to be waterproofed 
after all the sections are laid, but as a special precaution 
against leaking at the sectional joints the plans call for 
a 12-in. steel plate of 1%4-in. metal to be embedded for 
6 in. of its width at the face of each alternate arch ring. 
When the adjacent ring is laid, the projecting portion 
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‘There 
plate in the center of the ring at the joints 
{ the arch sections, but two plates, each 6 in. from the 
enter, are used where the arch joins the side walls. The 
rch seal plates lap by plates embedded w the abutments 
idl extending above the skewbhack. The contractor will 
1 required to clean very thoroughly the half of the seal 
plate that is to be embedded at the first operation, so as 


the plate becomes embedded in its concrete. 
a single 


to insure perfect adhesion, and at the same time he will 


be required to grease the other half, so as to prevent ad- 
hesion till the adjoining section is to be laid. 

One difficulty in prosecuting the work on this contract 
arises from the necessity of maintaining navigation dur- 
ing the open season. At the aqueduct this requirement 
will cause the most serious trouble, for it means the 
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the four corners with diagonal lacing bars on top and 
bottom and both sides. The four ribs will be held to- 


gether by eleven laterals of 24x2%-in. angles—on top 


and botton. where the splices are made with the portions 


embedded in the abutments; on top at the center; at two 
other intermediate places, both top and bottom; and on 
top at the extreme ends, within the abutments. Three 


anchor clips are fastened near the ends of each of the 
four angles that make up each rib, on the top portions 
within the abutments. 

Especial care will be taken to prevent leakage. The 
arch rings will be waterproofed and the foundations of 
the side walls, and of the high walls in general, will be 
carefully prepared. The rock surface must be scrupu- 
lously freed from loose fragments and, if required, seams 
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tearing out of the old aqueduct and the building of the 
hew in one winter season—between November 15 and 
May 15. One clause of the specifications reads: 

In order to protect the concrete in the arch from freezing 
the contractor will be required to enclose the work in a suit- 
able shed, either fixed or movable, heated to the necessary 
temperature, or at the option of the State Engineer the con- 
tractor shall provide forms so designed that the’ concrete can 
be heated. The removal of existing aqueduct and work on 
the new aqueduct, to be built under this contract, must be 
conducted in such a manner as not to interfere with the navi- 
gation of the canal. 

The clear span of this aqueduct is 50 ft. The arch 
ring has a thickness of 3 ft. at the crown and of 6 ft. 
10% in. at the springing line. The rise is 12 ft., the 
radius of the intrados, 32 ft., and that of the extrados, 
19 ft. The clear width of the channel between side walls 
is 125 ft. Five 25-ft. sections of arch make up this width. 

Each of these sections contains four reinforcing ribs. 
(Fig. 4.) 


Each rib is a box, having 3x3-in. angles at 
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CuLvertT DErstGn 
shall be followed by a drill, and then cleaned and filled 
with grout under pressure. 

For waterproofing the arch the specifications make the 
following requirements: The 
coated with hot coal-tar pitch, allowing 4 gal. per 100 
sq.ft. Upon this coating, while hot, shall be laid one 
layer of two-ply, double-thickness, coal-tar felt, weighing 
not less than 28 Ib. per 100 sq.ft. A second coat of pitch 
and another layer of felt shall be laid immediately in 
like eae Upon the third coat of pitch a layer of 
one-ply felt .sinforced with burlap must be laid. After 
amma ap: ation of pitch, two layers of two-ply, 
double-thick z.ess felt shall be laid, and then upon another 
coat of pitch ugle thickness of hard-burned, cherry-red 
brick shall be iaid in cement. The pitch must be of best 
quality of straight run coal-tar pitch, distilled direct from 
American coal-tar, and must have a melting point of 
about 140° F. All sheets of felt must have laps of 1° 


concrete surface shall be 
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i Osdis Ol, Lillis Colitract Wel Opened O1 Mar Ls, 
dio, and the bidding was spirited, twelve firme iit 
ulti tenders Nine of these were less than the engineer's 


h was S1.151.523, and the lowest was nearly 


to the low bidder, the Marvland Dredeine & Contract- 


estitnate, WhHic 


below this estimate. been awarded 


WOT las 


A Oy, of Baltimore. Mal. al the contract price of 


$1 O00.098 45 
ee 
*?e 


Apprcnticeship Course ia 


Signal Engineering has been 


nion Swiich & Signal Co., at the Swiss- 


established by the U iy 


Acco! 


aupprentlicesnip 


dale, Penn., works. ding to Bulletin 66, issued by the 


compuny, the course Covers tTWwo years and 


stucents in the course have an opportunity to become fa- 
mm with mechanical, electric and electro-pneumatic appli- 
ances, field installations, and the erection and design of va- 
rious types of signaling apparatus. In certain cases, under- 

tes in engineering schools may enter the apprentice- 
ship course durit their summer vacation and the time so 
spent w l be credited to the course Apprentices receive $65 
a month the first year and $75 month the second year. The 
ompany also peys the entrance fee and one year’s annual 

s luding gymnasium charges for apprentices who wish 
to join the Westinghouse Club. Two weeks’ vacation with 
full pay is given apprentices who have been in the employ of 


the company continuously one year or more 


A Belt Conveyor Was Used for Back-Filling a Sewer, in 


Grand Rapids, Mich The: work required that the earth be 
ted for the levine of a 12-ft. concrete sewer, a por- 
tion of it replaced upon the finished sewer and the remainder 


loaded into warons for hauling away. It was thought by the 


actors, Carpenter & Anderson, that these three 


ons could be 


System. 


Ope ra- 


combined by the use of a specially designed 


The 


ward orange-peel bucket, operated from a traveling derrick 


excavation was performed by a H 


The convering system was erected beside the sewer and the 
work of back filling commenced The outfit consisted of a 


equipped with a traveling loading hopper 
Zi0 EL. 


length, 


conveyor 


doa traveling tripper. The total length was ex- 


nding horizontally for the greater part of its and 


ing it its head to discharge into the wagon-loadi 
hopper. All material from the bucket was delivered into the 
traveling hopper, which was moved to keep pace with the 
exenavatel it was possible to advance the excavator about 
o0 ft before it became necessary to move the conveyor 


This method is claimed to have proved superior to others, 


both as reeards the cost of the construction and the dis- 


patch with which it was performed. 


been built for the Domin: 
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A Dipper Dredge with Hydraulic Jets 


for Leveling the Spoil Banks 


By Crestrer BB. Loomis* 


unusual features las 


ruez Estate Co., of Los An Ies. 


ipper dredge having some 


rr ocleanineg the channel of the Los Angelés River 


re it) flowed through the ranch and for but 


with ly 


vees. The special feature is its equipment 
"Oa level the 


lt Olahts or nozzles for 


water Jets — to 


Rancho, one of the old Spanish grants 


(1° : /* ! ¢ : : 
Iithern California, lies about 16 miles south of Los 


\ngeles and contains about LOCO) acres. The Ca 

oul iry of the ranch is the bed of the Los An les 
fiver, which at this point flows through a flat alluvial 
ast The ban] a ry low and i vere 5 ann he 
Wain he Danks al Very tow and mb recent Vvears the 


portion of the ranch near the river has been subject to 
overtlows due to the growth of tules and willows in the 
hed ot . 


the stream, which ts practically dry im sunmiua T. 


Originally the stream bed was kept clear of growth by 
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Dreper Drenege CLEARING THE CHANNEL OF ‘THLE 
Los ANGELES River AnD BuiLpING LEVEES 


Fic. 1. 


the 
the 


deck 
spoil 


right side ot 
for leveling 
levee.) 


house 13 one 
bank \v ha 


(Projecting trom the 
of the hvdrautlic 


Wate jet 


giants 


to shape it as a 


pasturing sheep and cattle, but as the land increased in 
agricultural value the stock was no longer kept along the 
river, and the resulting growth soon nearly filled the 
This caused the flood 
decreasing its value. 

flood of the 1910-11 was particularly 
heavy and the Dominguez state Co. decided to dr “ge 
and build levees to confine the flood water 
channel. After careful study, 


channel, Winter Water to over- 


flow the lana, 


ri 


Phe winter of 
the channel 
to the a dipper dredge 
with vertical spuds Was decided upon, and the contraet 
the Marion Steam = Shovel the ma- 
chinery for a dredge with a 1Vo-vd. bucket, a 55-ft. boom 
and a dipper handle of sufficient length to dredge 10 ft. 
below the water surface. 


was let to Co. for 


The hull is of Oxe2 ft., and 6 ft. deep, with 


] 


a 
steel, 4 

. 

Three | 


lonvitudinal and five transverse bulkheads, whieh 


extend to within 10 in. of the top of the sides. The 
tops of bulkheads are stiffened with 3x2-in. angles, and 
an angle of the same size runs completely around the 
hull on the inside. These angles formed a foundation 
for the 6x8-in. deck timbers, and the 2-in. deck planking 


was flush with the top of the sides. The bottom plates 


*Consulting Mechanical and Hydraulie Engineer, 419 
Building, Los Angeles, Calif. 
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were stitlened Lh anvies woXoX’S In. and the sides wei 
rtical angles 2x2xUy in. A well was left in the. center 
| = - 4 i } ‘ _ } 

of the lull, running from 5 ft. back of the front prates 
} | | | ride] ol t || \ ‘ alloyvway j }" | 

to the midiship HDuikneCad, TO allow ahh allevway tor. Tie 

1 | i : 1 } 

Cables and Sheaves, mAXtra bracing Was used unde Lhe 
rntable and around the spud cosines, which were also 

\ 1 he ’ 1 e) = | a ' + 
built O aha LhIeGd With ~-lhh OAK Dials. ive Pelces 





DrepGe. SLUICING 
LEVEE 


IlyprauLic GIANTS ON THE 
THE 


Fic. 2. 


Spor, BANK INTO SHAPE AS A 





were riveted to the sides of the hull to take the A-frame 
aackstay cables. 
| I] proved verv stiff and and was 


‘this hu satisfactory 


lower In cost than a wooden hull. The Plaies were atl 
punched and the angles riveted on where possible. The 
hull was erected and bolted together in the shop of a 
local iron works, and the parts then marked and shipped 
After the plates were on the 
vround the entire hull was riveted up in ten days by 8 


' 


flat in sizes for wagon haul. 


men and a foreman. Before the deck was placed, two 
steel tanks, each holding sufficient fuel oil for two days’ 
run, Were installed in two of the after compartments of 
These were so piped that 


both 


the hull, one on each side. 
the oil 
desired, and so arranged that both tanks could be filled 


could be drawn from either or tanks as 


from either side. 

The machinery equipment is of the builder’s standard 
type, except that there are special additions for the hy- 
draulie “giants,” as noted below. The hoisting engines 
are of the non-reversible type with cylinders 8x10 in, a 
22-in. hoisting drum and a 15-in. backing drum: both 
drums are operated by outside friction bands set by 
The swinging engine is of the same 


steam Talis. 


with cylinders 6x4 


type, 
in., and is compound geared to a 
long shaft having at each end a 17%-in. drum for-«di- 
rect lead to the 
machinery 


15-ft. swinging circle. 
three 12-in. 


The spud hoist 


consists of drums compound 


geared to cone frictions, the friction shaft being driven 
feom the end of the backing shaft through jaw clutches. 
The spud hoist can be thrown out of gear when not in 
, the 
20x20 in, and the stern spud Lixt4 in. 
the locomotive type, with a 50-in. barrel and a_ firebox 


The 





use. All the spuds are vertica two forward ones 


The boiler is of 


d+ in. long, the total length of boiler being 15 ft. 


3 working pressure is 125 |b. With the exception of the 
4 hoisting and backing lines all of “the ropes are led above 
% 


the deck to the drums, in order to avoid interference 


with the hull framing. The deck house or superstructure 
has a wood frame and corrugated steel sheathing. 

In addition to the regular machinery, a second loco- 
motive boiler and a compound duplex outside center- 
packed Dow steam pump 914x10x12-in. were installed. 
The boilers were so piped that they could be run singly 
or together as desired. The suction of the compound 
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Was the 


forward 


pimp led to the stern, where 


Watel Walls tile 


clearest. The discharge was led alone the deel 


(outside the deck house) to the spud casing, and from 
there was carried across the hull to the opposite spud 
casing. Just aft of each casine a platform about it. 
hieh was built and on it was mounted an bvdraulie giant 
With a 2-in. nozzle connected to the pump discharge p }) 
These giants were used to sluice down the spoil 
into the form of a broad flat levee. 

The method of procedure was as follows: The brush 


. | \° l } ' : 
Was lh advahee of the dredge, ana piled on eaeh side 


As the chan 


wide it was found more economical! 


cut 
of the line of the cut and back about 10 ft. 
nel dredged was SO ft. 
to have the day shift make a cut half the width of 

over the brush 


One srcle p 


channel, piling the material on 
After 


ahead 


the dredge was moved 


the sluicing 


making a cut and when 


for the next cut, pump Was started 


As the 
directly opposite the giant the water jet was very elfec- 
tive, and it was found that 
levee about 7 ft. 


and the jet plaved on the spor bank, bank Was 
down 
with a flat top about LO 
about half the time it took to excavate it with 


the bank could be 
high, 


cul 
Into a 
ft. wide in 
t] 


free to attend to other duties. 


io dipper. This left the man who handled the giants 
At the end of the day shift the dredge Was moved 
shift 


the same 


back so that the night could start the eut on the 


part not excavated, method of sluicing beime 


employed, 


35 |b. 


It was found that a water pressure of 30 to 


was the most effective. The hecame 


men very 
eet Ts z ' ae 
skillful in handling the giants, and took considerable 
pride in keaving a true flat top to the levee. The leve 
with the brush mattress under it proved effective 


very 
in withstanding floods with practically no erosion. 

The spoil encountered was largely a sandy loam and 
silt with 
washed very easily. It 
were thrown up they could be 


ind 
that 
washed back very quickly 
undermining with the jet 


occasional seams of clay. consequently 


was found when 


{ 
SLUIMDDS 


or buried by and then wash- 


ing more dirt over them. The dredge was designed by 
the writer, and was built and operated under his super 


vision as Superintendent of the Dominguez Water Co. 
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Gathering of Atianta, Ga., Engineers—Necriy a column of 
the Atlanta “Constitution,” of July 13, is devoied to the pre- 
ceedings of 75 of the city’s engineer ciiizens me the 
American Society of Civil Engineers, American Society of Me- 
chanical American Institute of Eiectrical Engi- 
Institute of Architects, 
Society, the Engineering Association of the 
nta, together w 
Institute of Mining 
Association, the 
vements, the 


mbers of 


Engineers, 


neers, American 


American Chemical 


South, all of which 
have local organizations in Atl: th stray mem- 
ieers, the Na- 
American Society of 


Water 
Association. 


bers of the American 
tional Electric Light 


Municipal 


kengi 


American 
Health 
thering was the city 


Impr -Works As 


ciation and the American Public 


The site of the water-works pump: 


ing stution, the time, Saturday afternoon, and the purpose 
was to enjoy “an old-fashioned Georgia barbecue, with all 
the trimmings The chairman of the meeting was Allen M 


Schoen, President of the local branch of the American Insti- 


tute of Electrical Engineers Among the speakers were 
James Nisbet Hazlehurst, of the American Society of Civil 
Engineers, Park <A. Dallis, of the American Society of Me- 
chanical Engineers, and Il. J. Hill, Jr., President of the At- 
lanta section of the Engineering Association of the South 
The key notes of all the addresses was a desire for a eloser 


affiliation of the local members of the various engi 
wider participation of engineers in the activitie 


The “Constitution” 


neering so- 
c‘eties and a 
says in closing its 


of the community 


count: 


The meeting finally adjourned, subject to the call of the 
executive committee. and thus was launched an effiliated so- 
eetyv of technical men, doubtless destined to add materially 
to the general advancement of the city. 




























































ENGINEE!I 


Venturi Meter Coefficients 
By Auten Hazen* 
The Venturi meter, invented by Clemens Herschel, has 
taken its place as the most accurate and convenient means 


of measuring large quantities of water. 
its application has steadily widened. Con- 


As the years 
have gone by, 
tinued experience with it has given increased confidence 
Neverthe- 
less, errors in Venturi measurements are of sufficiently 
These errors 


in the accuracy and reliability of the results. 


frequent occurrence to deserve attention. 
may conveniently be divided into three classes : 

(1) 
the Venturi meter tube. 
resulted from irregularities of this kind, but they have 


Those resulting from obstructions or defects in 
[In a few cases large errors have 


been infrequent. 

(x) 
indicating and recording apparatus. 
been too common, owing to the delicate nature of the 
apparatus that must be used and the lack of sufficient 
skill in the men available to take care of the apparatus. 


Krrors resulting from errors in adjustment of the 
These errors have 


Progress has been made in making apparatus so substan- 
tial that it is less likely to get out of order, and arrang- 
that the of its adjustment 
easily tested at any time, and still further improvements 
may he hoped for. 

(3) 
the incorrect application of the coefficient in the construc- 


ing it so accuracy may be 


Errors due to the use of erroneous coefficients or 


tion of the recording and indicating apparatus. It is to 
errors of this third class that the following relates. 

A considerable proportion of the indicating and re- 
cording apparatus that has been built and that is now in 
service has been based upon a variable coefficient. That 
is to say, it has been assumed that the coefficient varied 
with the throat velocity of the water in the meter. In the 
writer’s judgment there is no sufficient ground for using 
variable coefficients, but on the other hand, the best data 
available point strengly to the desirability of using a 
fixed coefficient for all rates of discharge. The errors 
involved in the use of a variable coefficient, while they 
have probably not exceeded 5% in the apparatus that has 
been furnished, are sufficiently great so that every proper 
effort should be made to avoid them. 


As TO 


4 


Mr. Herschel, i his original description of the Ven- 
turi meter, and of the experiments upon which it was 
based (Trans. Am. Soc. C. E., Vol. 17, p. 252) states: 


WHETHER THE COEFFICIENT IS CONSTANT 


Though the areas of discharge were as 81 to 1 and the 
interior frictional surfaces were widely different, the result- 


ant coefficients are at extreme points only 6.5% 
deviation of any single experiment from the resultant mean 
is 30% in the of 1-ft. tube, excluding the unreliable in- 
terpolated results, and only %% in case of the 9-ft. trunk for 
its whole range of velocities. Or by limiting the use 
of the meter to velocities greater than 9 ft. per sec. through 
the Venturi, being about 1 ft. per sec. through the pipe thereto 
appurtenant, all the ranges of variations above given become 
materially less. 7 


apart, and the 


case 


In Hersehell?’s “115 Experiments,” in which these data 
are reviewed and other data are added, it is stated: 


Practically, we must coefficient of reduction, 
is, however, surprisingly small. 


use a whose 


range 
this 


As will be seen from the diagram, coefficient between 


the limits of 8 ft. velocity through the throat (0.9 ft. velocity 
in the pipe) and 28 ft. velocity through the throat (3.1 ft. 

*Of Hazen & Whipple, Consulting Civil Engineers, 30 E. 
12nd St., New York City 
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Velocity in the pipe) ranges only between 0.97 and 1.00 for all 


LATSs SHeCers. 

Studying Mr. Herschel’s experiments further, as can 
be most conveniently done by the use of Plate 3 of his 
“115 Experiments,” it is seen that with velocities of more 
than 15 sec.-ft. there was a slight decrease in the co- 
efficient in two series of experiments and a slight increase 
in the third. The differences were small and not in the 
same direction. In a similar manner there was a de- 
crease In the coefficient with velocities under 12 sec.-ft. 
in one case, and with velocities less than 3. sec.-ft. in 
ancther case, and an increase with velocities less than 
5 sec.-ft. in the third case. These differences only became 
marked at velocities that were relatively unimportant. 
They difiered in direction and do not afford a suilicient 
basis for any presumption that there is a tendency for the 
coellicient te change with low velocities. 

Mr. Freeman’s exhaustive experiments on jets* and 
their coefficients are directly applicable because the jets 
that he used, as was pointed out by Mr. John C. Traut- 
wine, Jr., In discussing his paper, are precisely equivalent 
to the operating end of a Venturi meter. The formula 
for calculating the discharge is the same, and the veloci- 
ties that he used with nozzles were several times higher 
than are ever used with Venturi meters. 

Freeman adopts for general use with properly con- 


structed nozzles a coefficient of 0.995. This is for a 
nozzle with a slope of 10.5° to 15° convergence. (The 


convergence of a Venturi meter is 10.5°.) On p. 507 he 
states: 

If for a few inches back from the end there be given to 
the interior surface a smoothness equal to that which a good 
brass finisher gives to ordinary lathe-finished work, and if, 
the piezometer orifices are carefully made normal 
and flush with a surface parallel to the axis of the current, 
and withal so near the nozzle proper that no loss of pressure 
of importance can intervene; then, if the pressure is accur- 
ately measured, I see no reason why this coefficient may not 
be applied with a feeling of entire confidence that the 
is within 1% of the truth. 


moreover, 


result 


Considering the question of the constancy of the co- 
efficient of discharge with varying pressures, Freeman 
states : 


Starting with about 120 ft. head of water, and in the suc- 


cessive experiments gradually reducing this head to only 
a tenth part as great as that with which we started, the 
variation in the coefficient between the first condition and 
the last was less than 0.10. For heads below 10 ft., some 


variation would very likely occur, but no reason appears why 
the coefficient for 200 or even 400 ft. head should not be the 
100 ft. 


same as for 

The conditions specified by Mr. Freeman for smooth- 
ness and accuracy of finish of the jets are above those 
ordinarily reached in Venturi meter tubes, and it would 
not be epected that as high coefficients would be found for 
Venturi meters as for nozzles. Otherwise there is no 
apparent reason why Freeman’s observations on nozzles 
should not apply to Venturi meters. Certainly if there 
were a change in coefficient in Venturi meters with high 
velocities, these exhaustive experiments of Mr. Freeman 
Until 
there is definite evidence of a tendency of the coefficient 
to change with velocity, the writer believes that the most 
probable values for all velocities will be obtained by the 
use of the same coefficients found to apply at the veloci- 
ties where data are adequate. 

In studying these data the idea suggested itself to the 


would have indicated some corresponding change. 


*“The Nozzle as an Accurate Water Weter,’ by John R. 
Freeman, Trans. Am. Soc. C. E., Vol. XXIV, p. 492. 
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writer that the head on a meter (or on a jet) consists of 
the difference between the velocity heads for the veloci- 
ties at the entrance and at the throat, less the frictional 
resistance of the cone. The frictional resistance of the 
cone can be computed by the formulas used for the fric- 
tion of water in pipes, by dividing the cone up into an 
indefinitely great number of very short parts and com- 
puting the velocity and friction in each. For ordinary 
water-works conditions the friction of the water in the 
cone computed in this way amounts to 2%, more or less, 
of the total head on the meter. Reducing the head by 
2% reduces the discharge by 1% and the resulting co- 
efficient would be 0.99. 
With a 20-in. throat more exact calculations based 
upon this idea give the following results: 
5-ft. velocity, C = 0.990 
20-ft. velocity, C = 0.992 
40-ft. velocity, C = 0.993 


and with a 25-ft. velocity in all cases 


with a 40-in. throat, C = 0.993 
10-in. throat, C = 0.991 

5-in. throat, C = 0.990 

i-in. throat, ¢ = 0.987 


As TO THE VALUE OF THE COEFFICIENT 


Mr. Freeman’s coefficient for nozzles of 0.995 is clearly 
too high for Venturi meters. Mr. Herschel’s experiments 
indicated an average value between 0.98 and 0.99. Cal- 
culations based upon the assumption that the discharge 
is the theoretical discharge for the head less the fric- 
tional resistance of the cone indicate slight changes with 
velocity and with diameter, and an average value of about 
The three 
lines of data are very consistent and indicate that the 
round figure 0.99 may be used for ordinary purposes and 
for all velocities. 


0.990 for ordinary water-works conditions. 


In addition to the data noted there have been tests of 
Venturi meters and their coefficients from time to time. 
It is believed that the most important of these data have 
not been made public. The writer has no reason to be- 
lieve that any of them indicate values substantially dif- 
ferent from that deduced above, or that they warrant the 
use of variable coefficients. 

MANOMETERS 

The surest way to test the accuracy of a Venturi meter 
is to use manometer tubes, which may be conected with 
the same pipes that serve to connect the Venturi tube with 
the ordinary indicating and registering apparatus. In 
filter plants, and for ether corresponding services where 
the water is not under much pressure, the direct «if- 
ference in water level may be observed. The water leve! 
may be raised equally in glass tubes connected with the 
two points of the meter by connecting them together at 
the top and sucking air out until the water is brought 
to a convenient level for observation. 

Chester M. Everett of our office has designed an ap- 
paratus which is convenient where such observations are 
to be frequently made. A water ejector draws air from 
the top of a manometer, and is arranged so that air 
is drawi until the water in a control vessel, connected 
with the same pipe that connects with one arm of the 
manometer, reaches the level of zero in a scale for that 
arm, at which point air ceases to be drawn. By turning 
on the water when the apparatus is to be used, this auto- 
matically produces the desired degree of suction to bring 
the water on one side of the manometer to the zero 
mark and hold it there. The head on the meter can be 
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read directly from the water in the other column on a 
graduated scale. Where water is under considerable pres- 
sure, and where the velocities are greater, mercury man- 
ometers are used. 

Manometers are frequently made with scales graduated 
to show the rate of flow through a particular meter tube. 
If an erroneous coefficient has been used for graduating 
both the manometer and the registering apparatus, the 
error will not be disclosed by comparison. The writer 
prefers to have all manometers to be used for test pur- 
poses graduated in inches or feet. The rate of flow is 
computed by the formula that follows. A single obser- 
vation of the manometer will show whether the indicator 
of the regular instrument is showing correctly at that 
time, and a series of observations at stated intervals 
will serve as a basis for checking the returns of the reg- 
ister. 


ForMULAS 


The formula for the tlow in a Venturi meter. in its 
most convenient form, is 


/A\4 
v4 D) 
where Q is the quantity in United States gallons per 24 
hours, d and J) are diameters of the throat and entrance 
respectively in inches, and h is the head on the meter in 
feet of water. 


For C = 99, which is the value which I prefer to use, 
this becomes for h in feet of water 
e a d2 . 
Y = 27,993 - vi 


| d ) 
\ | D 
and for ’ in inches of water. 


Q = 8081 Vi 
! ad\4 
\ ( p) 
and for h in inches of mercury 
() = 28,684 -Vh 
d\4 
\ a 
The specific gravity of mercury under water is taken 
as 13.6 — 1.0 = 12.6. 
[In applying this formula to a given Venturi meter 


tube, all the constants may be multiplied together once 

for all. The formula will then be reduced to the form 
Y=z=nv h 

where n is the product of the above noted factors. For 

instance, with a 42-in. meter with a 16-in. throat and a 

mercury manometer, we have 


162 - = 
Vv = 28,684 —————— V h = 7,420,000 Vi 


\1—(8) 


With 1 in. of mereury the flow will be 7.42 million gal- 
lons daily, and for other rates in proportion to the square 
root of the manometer reading. This formula can be 
solved with sufficient accuracy on an ordinary 10-in. slide 
rule. 

Testing out Venturi meters by a manometer in this way 
at not too infrequent intervals will add to the accuracy 
and reliability of the results. 
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or test that ean be applied. is or would be one furnished 
bya favk Moasurement. 

This is net intended as a criticism upon the action of 
eneineers who have considered this subject during the 
past 26 vears. They have not had the opportunity to 
tiake tank measurements for the purpose indicated ; and 


s has often been pot ied out, from the time ol (ialileo 
down to the present time, while observatories for the pur- 
) 
i 


i 


af astrono nicl Tecreatllons abound, and Weait 
i ¢ rol | 


ie Witn each other Wo oen lowing them, and stil] others, 

eminently useful and beneficent art of measuring 
ater is lacking of endowed hydraulic laboratories im 
which such questions as Mr. Hazen’s articie sets forth 


hould have heen long Veo definitely settled, or ma vet 


rroperly be investigated and spread upon the public rec- 


Still less is it possible, on the basis of analogies, to 
compute with precision a hydraulic coeticient—so that 
r 26 vears presence among us of the Venturi water 
meter, and at a time when over 5000 of them are in use 
(literally, the wide world over, ranging in size from 14 
in. diameter of main pipe to 18 ft. diameter), we are stil! 
legated for tests such as Mr. Hazen’s query can call 


forth to the tests of meters published 26 and 16 vears 


Hlow the resuits of nozzle gagings can affect the answer 
now sought, the writer fatis to see. A nozzle is a form 
of orifice. The formula for calculating its discharge is 
form usual in the case of orifices: while that 
used for calculating the discharge of a Venturi water 
eter. Is based On the difference between two pressures, 
the one observed at the throat, the other at the upstream 
end of the meter. Going further, one may also point out 
that without a registering or. recording apparatus at 
tached, the form of tube the present writer invented in 


INSG. to be used in “a new method of gaging water,’ 1s 
] ‘ 


not a “meter’: and still less is an orifice that wastes 


vater upon the ground, or elsewhere, and whose quantity 


he computed, a “meter? 


9 
nist 


Another point: 26 vears ago, the Venturi water meter 
was a newcomer. It had to fight for the right to live 
Youbts of its possibility or expediency for practical use. 
roof its accuracy when used, abounded in the technical 


press, and even in the transactions of learned societies. 





Ten years went by before anvone besides the inventor 








used the meter: and then if was not an engineer, lyuit 


the lawyer-president of a litthe water-supply company in 


Plainfield. Neo... who ordered the first meter put oan, 
sutside of works under charge of the writer. “On trial.’ 
of course. but that 1 nueh better than ig@normge the 
meter entirely, or decrying 


Cnider the circumstances, and when dealing with the 


sale of water, the use of the meter was thus distinct! 
one of commercial policy; and as such it was expedite: 

OTF €@Ven Hecessa©ry Never lo hace the we le r read foo wide l 
It was impracticable to make or await) further exper! 
nents for the sake of est thlishine a till hearer approa 1) 


} 


to the truth, and the inveutor plords guilty to having 
always encouraged the use of coctlicients, especially when 
making out bills for water drawn, which should assuredly 
not charge too much, 

After ten vears of such work at Holyoke, Mass.. and 
eleven vears more of it in New Jersey, constantly beset 
with obstreperous customers of no mean order of finan- 
cial and intellectual ability, ard vet never having had a 
water bill successfully disputed: on the other hand, hav- 
Ingat the same time and under such exereise of the art of 
Incasuring Water built up properties worth many millioss 
of dollars to lis employers; the writer cannot say that 
ie should have done diiferently, 

But now the situation is different. Some 5000 Ven- 
turt Water meters are giving satisfactory service from 
West Australia, around the globe, back to West iAus- 


tralia; and in many cases It is not a question of making 
out bills that cannot successfully be disputed, but. in- 
stead, to keep records that shall tell the truth. And in 
this situation, no one will more cordially welcome Mir. 
Hazem’s article, and the possible incentive it will give to 


the making and publishing of a comprehensive group of 
series, each of many experiments accurately made with 
different-sized meters, than the writer. Single tests, at 
single velocities, have frequently been published. Sut 
meters of many sizes, each one tested by tank measure- 
ment on a series of velocities, are vet to be experi tod 
with, and the results of the experiments published. 
(Le aens Tlerscuen. 
2 Wall St.. New York City. 
May Ade: 


Sir—Mr. Hazen’s paper on Venturi tubes is very in- 
teresting, but his essential statements do not correspond 
with the experience of the writer. 

Mr. Hazen takes the ground that there is not sufficient 
evidence of a variable coefficient in Venturi tubes. For 
such high velocities as he has under consideration 
his statement is approximately true. For a tube having 
a ratio of 2 to Lin diameters the coefficient is practi 
cally constant from 2 ft. per see. upwards, although there 
isa slight rise with the increasing velocity. For example. 
In a particular tube, the coetiicient at 2 ft. per see, 
velocity was 0.97. at 10 ft. velocity it was O.978. Tia 
second tube with the same ratio, the coeflicient at 2 ft. 
Velocity was 0.967, and at & ft. velocity 0.977. Ina 
third tube the coeflicient at 2 ft. velocity was 0.98, and 
45 oO. Tk. per see. 0.99, In a fourth tube the coceflicient 
at 2 ft. velocity was 0.97. Tlowever, takine these same 
tubes, the coefficient C for the first tube at 1 ft. velocity 
was O.965 and at 14 ft. velocity, 0.98. For the second 
tube at 1 ft. @ was 0.956 and at 14 ft. velocity, 0.923. 


Third tube at 1 ft. vefocity Co was 0.977 and at 1, ft. 
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others, because in that case the m Cus IS much 

‘ more clearly defined, and the difficulties due to the o 
or tetrachloride clinging to the evlass tubes were elim 

inated. Some of the best and most reliable results, how 

ever, were obiaincd by using two open tanks, one con 

nected with the turoat and the other with the full) see 

tion of the main, and look gages for determining the 


level ot the water. 
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L112 North Broad St.. Philadelphia, May 27, 1915. 

[The communications from Messrs. Herschel and 
Ledoux were submitted to Mr. Hazen. Tlis reply fol- 
owe Ep. | 

The writer agrees with Mr. Tlersehel that it is un- 
fortunate that more results of definite tests of Venturi 
meters with tank measurements are not available. The 
lnportance of am accurate knowledge of the coeticients 


certainly justifies more experimental work than has been 
Inade public. 

Mr. Ledoux has made welcome addition to data of this 
kind, although relating to a meter so small im size that 
their application to large meters in ordinary use must be 
made with Caution. [1 ma le hoped that the data vet 
to come will relate to larger sizes. 

Mr. Ledoux agrees that for such high velocities as 
the writer had under consideration (that is to say, such 
velocities as are used in practice), the statement that 
there is not sufficient evidence of a variable coefficient is 
approximately true. Tis experiments indicate only a 
slight increase in the coefficient with velocity, the total 
change with threat velecities above 3 ft. per second being 
Within the apparent limits of error of the experiments. 

It is interesting to note in connection therewith that 
another maker of Venturi meters has used coefficients de- 
creasing With imereasing velocities. In other words, a 
sliding scale has been used, but sliding in the opposite 
direction from that in which Mr. Ledoux believes the co- 
efficients to slide. The writer knows of no experimental 
data sufllicient to support either practice 3 and the fact 
that different makers of Venturi meters hold diametri- 
cally opposite VieWs upon this point does not lend sup- 
port to either extreme view. 

The decrease in coefhicient at very low velocities men- 
tioned by Mr. Ledoux, if it exists, is a matter of scien- 
tific interest rather than of practical importance, so far 
as the Venturi meters that have been used are concerned 
for they have been based upon the use of higher velocities. 
These experiments at lower velocities are particularly in- 
teresting, and it is to be hoped that they may he repeated 
with full-size meters, in which, if the phenomenon proves 
to be analogous to that of the critical velocity in small 
pipes, the velocity at which the change in coefficient be- 


} 
| 


gins will be found to be quite different from what it is 


in the miniature meter. 


The coefficient for smail meters seems clearly to be less 


F 4-2 
than ror lal 


ge ones. The average value found by Mr. 
Ledoux for a 2-in. throat is about 0.973, and would cor- 
respond with a somewhat higher coefficient for a full-size 
meter. The writer thought a few vears ago that the most 
probable value for large meters was in the neighborhood 
of 0.98. Experience in the last two vears has led him 
to believe that the use of 0.99 Is more likely TO vield ac- 
curate results for the sizes and velocities common. in 
water-works practice, and that it is best to use this value 
until more exact experimental determination on full-sized 
meters is available. 

Mr. Ledoux’s formula proves upon trial to be identical 
One can be deduced 


from the other. and a coefficient applicable in one can be 


7 


with that suggested by the writer. 
used without change in the other. The choice of form is, 
therefore, only a matter of personal preference. 

ALLEN HAZEN. 
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Experiments on Upliit Pressure in 
Masonry Dams 


By C. Ro. Wripner* 


Since the failure of the Austin dam in September. 
I9}1, there has been considerable discussion among engi- 
neers as to What provision should be made for uplift 
rressure in designing masonry dams. The views of some 
of the foremost engineers of this country were brought 
forth ina discussion of a papert on this subject, pre- 
sented at a meeting of the American Society of Civil 
All recognized the existence of uplift and 
that it should be considered in the design, but a diversity 
of opinion existed as to the amount to be provided for. 
This, however, is a matter which is largely dependent on 
the experience and judgment of the engineer, as the up- 
lift pressure may vary within wide limits and its deter- 
mination in advance is so uncertain, that a large factor 
of safety must often be allowed. The engineer should, 
therefore, have available experimental data upon which 
to base his judgment but heretofore such data, if any 
existed, have not been published. 

The writer was, therefore, interested in reading an ar- 
ticle by R. Schaefer in Zeitschrift fiir Bauwesen, Vol. 63, 
1913, p. 102, which describes and presents the results 
of some experiments to determine the uplift pressure at 
the Oester and Neve dams in Germany. The results of 
these experiments, when properly interpreted, should be 
of value to the designer of future structures. With the 
object of making these data available to those who may 
not have access to the original article, an abstract has 
been prepared giving the substance of the article relat- 
ing to the experiments. 

The Oester dam, on which the most accurate and ex- 


Mnegineers. 


tended investigations were made, is a power and water- 
supply dam located in the valley of the Ruhr near Duis- 
berg, Germany. It is a masonry structure hoiding back 
103 ft. of water and -has a maximum height of 131 ft. 
It is 14.8 ft. wide on top, 87.0 ft. wide at the founda- 
tion, and of gravity section as shown in Figs. 1-5. The 
Neve dam, in the same part of Germany, is near the city 
of Remscheid for which it forms a water-supply_reser- 
voir. It, too, is a gravity masonry structure of about the 
same dimensions as the Oester dam. Its lower section is 


a 


shown In Fig. 7. 
OQrster DAM 


In building the Oester dam = provision was made for 
measuring the uplift in the foundation joint, by placing 
pipes along four sections (Fig. 1) leading from the foun- 
dation to the two galleries, which extend transversely 
through the dam. These pipes were 2.36 in. in diameter 
and were placed in a vertical position on the foundation 
(Fig. 6). They rested on a bell-mouth pedestal with 
a 4d-in. opening, and at the clevation of the galieries the 
pipes turned with a right angle and extended horizon- 
tally into the gallery. 
attached to this end, by means of which the pressure in 
the foundation joint was determined, the vertical dis- 
tance between the two ends being known. 

The foundation of this dam is described as being com- 


A cock and Bourdon gage were 


~~ *Instructor in Hydraulic Engineering, University of Wis- 
consin, Madison, Wis. 

‘Trans. Am. Soc. C. E., Vol. LXXV, 1912, p. 142. 
the late C. L. Harrison. 


Paper by 








































































July 51, 1913 ENGIN 











which character 
the site. Firm benches of gray- 
1) vary with rotten shale (at the left 
a, b, «, d, Fig. 1) and with strong but 
fissured shale banks (at the the 
filled with planes run 
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Fies. 1 ro 5. The Orsrer Dam 


or approximately parallel to the valley in which the dam 
is situated. In the bed of the valley the strata stand 
almost vertically next to the crevices, with but little 


change in the angle of incidence; near the abutments they 
fall into the crevices. In some parts no regular direc- 
tion of the stratification planes could be observed, as 
the entire site was pretty well broken up. 

The deepest crevice at the foot of the left 
was filled with blue clay, 
shale. In exeavating this 
the upstream end (Fig. 
cepted and conducted 
19 gal. per hr. 
gal. per hr. 


abutment 
which had turned 

spring was discovered near 
the flow of which was inter- 
the left gallery. 
before the reservoir 
with the highest 


parts of 


It discharged 
filled and 870 
the dam. The 


was 
head on 
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crevice Was excavated to a depth of 15 ft. below the mean 


foundation level its upstream end, and to about & ft. 
over the rest of the area. After placing pipes hey], m in 
the positions shown in Fig. 1, the space was filled with 


concrete. 
fectly dry 


Pipes a, h, e- d. 7. q, hh, 
the 
/, m were placed in the crevices. 


i were placed on per- 
foundation bed, while pipes e, k, 
Th latter, 


parts of 


however, 


were not placed directly 1) the path of the largest flow 
but at one side. 
The gates of the dam were closed on Feb. 16, 190% 


and on May 6, the water discharged over the spillway for 
the first time. <A 
ditferent 


record of the pressures registered for 


stages of filling was kept, and the resulting 
hydraulie gradients have been drawn in Figs. 1, 2, 3 and 
4. Each gradient has been extended to the upstream face 
to indicate the corresponding water level in the reservoir. 
The probable extension from the downstream piezometer 
to the toe has only been drawn for the highest gradient, 
corresponding to the normal head of 118 ft. 

A comparison of the gradients at the different sections 


—y Y- 
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Fig. 6. PLACING PRESSURE GAGE PIPES 


DAM 


shows a wide variation. In sections A-B, C-D, G-/I the 
Maximum gradients indicate that the uplift at the heel 
is equal to the full static head, while section H-F the 
pressure at this point is indicated by the dashed extension 
of the gradient. 


The highest pressures were observed in 


section A-B, where the gradient indicates that the pres- 
sure varies uniformly from full head at the — heel 
to approximately one-half the head at the toe. The 


smallest pressures were observed in section 6-// 
this section 
considerable 


P although 
which there 


may, 


the erevice in 
The 


this section by the 


runs along 


water. 


Was 


pressure however, have 
drain from the 


the shallowest 


heen relieved in 
As section A-B is placed on 
and G-/HT en the deepest, is drawn that 
the deeper foundations are conduc ive toa deere ase In the 
uplift pressure, the that 
pervious rock is reached. The pressures in 
and E-F, whose foundations are 
section A-B, verify 

As the water was withdrawn 


spring. 
foundation 


the conclusion 


for reason more solid and im- 


sections ('-D 
also deeper than that of 
this conclusion. 


from the reservoir dur- 


ing the growing period, the pressures in the piezometers 
were again noted and it was found that they decreased 


proportionally with the head in the reservoir. During 


the replenishing period the pressures rose again, in most 
of the pipes, however, the highest pressures recorded in 
the previous season were not again reached. In the sue- 
ceeding years a decrease was shown from year to year. 


The highest pressures obtained 1910 are shown by the 


dashed gradient lines in the figures. Only in piezom- 
eters e¢ and m are the pressures in 1910 greater than 


in 190%. 
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quantiti Ss even 


after they had been open 3 hours. In the fatter group 
the original pressures were attained in from © to 21 
min. after the cocks were closed, while int) formet 
group some of ihe piezometers attained the original pres- 
sure In a few minutes, some after several hours and in 
others the original pressure was never Tr ods ag@ain. 


made with a head ot from 65 TO 


' ) 
Vhese observations were 


(0 ft. in the reservoit 

In 1907, after the reservoir was filled for the first 
time, it was noticed that considerable seepage occurred 
In the penstock trenches at the foot of each abutment. 
This amounted to 2613 gal. per hr. at the right abutment 


] | *. . ] | "4 rT%] ] 
and L162 val, per hr. at the lett. Lhe soon de- 


flow 


sed rapidly, although the water level in the reservoir 


nit slowly. In 1908 the flow at the right abutment 


per nT. 
} 


d decreased to 1742 and in 1910 to 1308 eal. 


the Jeft abutment, after 


successful It was thought 


Attempts to Measure the flow al 


first year, Were not *)S- 


lat seepage still continues to flow in the penstock 


trenches, th 


measurements, however, Indicate clearly that 


; spi | 5 ; 
In the course of time the seepage became smaller, due to 
i 


{ 


silt on the upstream face of the dam and 


I] the masonry. The decrease 


the filling up of the pores In 


in the uplift pressures no doubt mav also be attributed 
to this cause, 
NeYE DAM 
4 ] l . 7} 
Similar experiments were made at the Neve dam. 


were hot 
| 


hiortitiately the plezometer pipes (Fie. 7) 


set according to the desitener’s instructions when 4 


t 


lifferent sections could not be drawn. 


The 


eravwacke and 


foundation 


for this dam consists. of firm benches of 


shale, which run almost at right aneles te the vallev and 


meline at an angle of from 15 to 35° toward the dewn 


stream s de Sev ral small fissures. +) fow Inches yyw 14] 


ally at the heel. Phe maximum 


11e 


so that the hydraulic vradients for the 
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i@ foundation, After oxscavating as far as possibl 


oxide of manganese with which they wer 
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lisstires Were routed. 


' 7 
thers on sound rock. 


mon these fissures, the o 

In February, 1910, after the reservoir had been fill 
rosome dime, the following uplift) pressures were 6 

ed with the water reservoly 102 ft. above th 

ry ' , ] 
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rocecding from the heel to the tee. The pressure 
LON er, relatively less than at the Oester dam, espe: 


pressure ato the Ney 
j ; 


dam, at a distance of 14 ft. from the heel, is about 57% 
‘f the total head, while at the Oester dam, at a distane : 
f 19 ft. from the heel, it was 85.5% in 1907 and 71.2! 
in T21O. As the foundation bed of the Neve dam is « 
an a we of 26.2 ft. below the natural surface, whil 

et Mester dam is only from 12.1 to 14.8 ft.. th 
liiference in the observe ihift pressures would corrob 
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orate the conclusion stated above that a deep foundation 
decreases the uplift. At the Neve dam the small angle 
f inclination of the strata toward 
is no doubt more conducive to the formation of uplift 


the downstream side 


( 


han their direction. 


A system of drainage pipes (Fig. 7) was also in- 


stalled at this dam for experimental purposes. It was 


not a foundation drainage but was placed within the 
dam, at a distance of 26.2 ft. above the foundation. It 
extended only between the center of the dam and the left 


eallerv, into which five 3-in. pipes discharged. The 
Inaximum discharges obtained from the pipes in) 1909 
were ; 

Pipe 1 6 6 gal. per hr 

Pipe 3 1.6 gal. per hr 
Nhe seepage from pipe 2 was only in drops and from 


pipes + and 5 there was no discharge at all. No rise in 
pressure Was observed in any of the neighboring pipes, 
after a pipe was closed for a period of St days. 

With reference to this drainage system, the opinion 
was expressed that an appreciable decrease in uplift P 
it were placed on the c 
The : 


that as the svstem can only discharge 
due to the 


would not be obtained. even. if 
foundation and not at the elevation of the vallery. 


reason given IS, 


at the elevation of the gallery, the pressure 


difference in elevation between the gallery floor and foun 5 
lntion bed. would alwavs exist. Hence. a drainage sys- SS 


tem would 


only be of use near the abutments, where the 5 
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July 31, 1913 
foundation bed is at a higher elevation than the gallery 
floor and free discharge is provided for the seepage. This 
opinion is evidently based on the conditions existing 
at the Neye dam and necessarily would not hold in gen- 
eral. Even 
at the foundation, discharging into the galleries, would 
have considerably decreased the uplift: pressures. 


in this case an effective drainage system 


CONCLUSIONS 


The following conclusions were drawn from the ex- 
periments : 

(1) That water flows in numerous veins beneath the 
dam and penetrates into the cracks, seams anc 
cavities, causing uplift pressure of various degrees of 
intensity. 

(2) That the full static pressure does not act over the 
entire base but the resistance, which the water encounters 
in its flow toward the downstream side, gradually uses up 
the head and makes the pressure at the toe less than at 
the heel. 

(3) 
the uplift pressure. 

These conclusions simply substantiate the views already 


finest 


Deep foundations are conducive to decreasing 


held by engineers, who have had experience in the con- 
The question how large should the 
pressure be taken and what is the effective area upon 
which it acts, must be left to the judgment of the de- 
signer, as it depends principally on the character of the 
foundation. 

ln regard to the magnitude of the pressure, the writer 
agrees With the author that the largest pressures observed 
in the experiments should be used as a basis for estimat- 
ing the uplift pressure in designing future structures, 
where the character of the foundation is similar to that 
at the two dams described above. It seems 
sume, that only in exceptional cases would the intensity 
of uplift be equal to the full static head at all parts of 
Furthermore, computations on the stability of 
existing structures, which would fail if this condition 
were fulfilled, bear out this assumption. It 1s, therefore, 
recommended that the full hydrostatic pressure due to 
the maximum head be assumed at the heel and one-half 
that pressure at the toe, the pressure being effective over 
the entire area and decreasing uniformly from the heel 
to the toe. 

The opinion is also expressed, that the pressure may 
possibly act on an effective area equal to the entire area 
of the base, the action being explained in the following 


struction of dams. 


safe to as- 


the base. 


manner. 
posited on the foundation, and the fact is well known 
that concrete is not impervicus. Then, if the percentage 
of voids between bedrock and concrete be assumed as 
only 40% of the area. it is conceivable that the voids, 
existing in a layer of concrete a short distance above, 
mav be in communication with the lower ones and _ ar- 
ranged in such a way, that the areas upon which the 
pressure becomes effective may lie directly above those 1 
the lower layer not affected by the pressure. With the 
water penetrating into several such layers at small dis- 
tances apart, it is possible that the horizontal projections 
of the different areas upon which the pressure is effective, 
would be equal to the area of the base. The pressure would 
thus become effective over the entire area. The writer be- 
lieves that this condition, although possible, is highly im- 
probable with good materials and workmanship in mixing 


[i most dams a layer of concrete is first de- 
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and placing the concrete. The recommendation is, how- 
ever, on the safe side and should be used for conserva- 
tive designs. That the pressure was widely distributed 
over the area is shown by the fact, that some pressure 
existed at every one of the 21 points at which the piezom- 
cters were placed. 

Stress is laid on the fact that it is expedient to place 
the dam not only on a firm foundation but also as deep 
as possible in the rock, not only as a protection against 
sliding but also to lessen the uplift pressure. No ref- 
erence is made to a cutoff wall or under drainage, as a 
means of minimizing the uplift, which, in the opinion 
of the writer, would far more economical way. 
The suggestion is made that all interstices should be care- 
fully grouted, and the masonry laid in a bed of rich 
mortar directly on the foundation bed, without a layer 
of concrete in between. 

While these experiments indicate what might be e 
pected in regard to the intensity of uplift pressure under 


be a 


similar conditions, it must be borne in mind that every 
structure of this kind is a problem unto itself, and that 
no fixed rules can be laid down which will be applicable 
to all cases. The late C. L. Harrison summarized the 
situation admirably when he said: 


After all, determining the proper allowance to be made 
for the uplift pressure is not an exact science, but the enzi- 
neer, after considering all the obtainable facts bearing on 
the case, must use his best judgment, based on experience 
and observation, in making these allowances; and the final 
design should be made so as not to involve undue risks on 
the one hand, or unnecessary cost on the other. 

Similar observations on other dams would be very 
desirable to supplement the information obtained. The 


cost of installing the apparatus would not be large; it 
amounted to about $150 at the Oester dam. Each section 
should have at least five piezometers, the two outer ones 
being placed about 3 ft. inward from the heel and toe. 
+2 
?e 
A Speed of 3310 r.p.m. for an automobile motor was estab- 
lished by the automobile testing plant of the Worcester Poly- 
technic Institute, Mass. The conditions under which the 
were made approximated, as closely as possible, actual duty 
on the road. A dynamometer indicated that the 20-hp. ratinz 


tests 


of the motor, a Studebaker, was reached at 1120 r.p.m. At 
1900 r.p.m., 30 hp. was developed, and at 3310, the maximum, 
36 hp., equivalent to a speed of 89 mi. per hr. At about 3300 
r.p.m. the power curve beyzan to drop. 
3 
The Collapse of Piers and similar structures, which are 


often built without proper designing and without regard to 
the possible heavy loading to which they may be subjected 
by crowds, etc., is a class of accident which is to be guarded 


against in Germany 
supervision. 
the island 


by means of government inspection 

Last year a steamship landing pier at 
of Rugen, gave way 
ber of persons were drowned. 
“The Engineer,” of London, the government 
for reports from numerous local 
circular containing regulations 
trol over such structures. 

It is provided that the more important landing piers must 


and 
Binz, on 


under a crowd, and a num- 
statement in 
authorities called 
and have 


introducing a_ stricter 


According to a 


bodies 


issued a 


con- 


be thoroughly examined at least once a year to see if the) 
are secure. The permission of the Government must be ob- 
tained for the construction of such piers, and the party build- 
ing the pier must demonstrate its reliability with reeard to 
appropriate construction and maintenance, or must furnish 
proof of the safety of the structure at certain periods, and 


may be obliged to pay the costs of supervision and examina- 
tion. 


Provision is also made that landing 


piers are to be used 
only to the extent and in the manner for which the permis- 
sion has been granted. The circular also deals with piers 
used as promenades or in connection with bathing p'aces 
and places them under the supervision of the local police 
authorities With regard to existing structures. it is pro 
vided that if it is found impossible to keep them in prope 
repair they must be closed to the public 
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The Relations of Consulting and 
Municipal Engineers in Great 
Britain* 

By H.C. HL. 


Sil NTONT 


were Should be no antagonism between the Consulting 
J rand the Municipal Enginee? They are both mem- 
bers of the same profession and for that reason should care- 
full tudy their common interest. Signs are not wanting 
that tt time is ripe for combination among engineers with 
he object of impre their standing and general welfare, 
nd the present paper is written with the object of furthe 
n this end There is absolutely no difference in status be 
ween the two branches of the profession We are all engi- 


rs, we all start level, we 1 receive much the same edu- 
ation and training, and eventually elect to specialize or to 
take up municipal appointments or to take up some othet 
branch of the profession not under present consideration, 

The combination of all classes of engineers into one body 
not beyond hope, but the combination of engineers of a 
particular class should not only be quite possible, but may 
vell be attempted at the present time For instance, all en- 
vineers hold'ing municipal appointments could combine very 


easily, but in the author's opinion such combination would be 
incomplete, because it would leave out a very large numbe} 
of men who advise «s to the construction of some of the most 
mportant works ef local authorities, viz., the Consulting En 

eSinecrs. 

\ difficulty at once presents itself as to who should bi 
neluded in such an organization and who should be excluded. 
It is not to be denied that there is a certain number of Con 
sulting Engineers Whose experience does not entitle them 
to call themselves “specialists,” and whose knowledge of the 


subjects upon which they undertake to give advice is in- 


ferior to 


that of the average Municipal Engineer. Any man, 
however limited his knowledge may be, is at the present time 
able to write the letters C. E. after his name, take an office 
and give advice, and if he possesses influential friends and 


plausible manner he stands a good 


chance of 
is quite unqualified to deal. 
whereby 


the 


obtaining 
There ought 
persons should be prevented 
public money. On the 
perfectly frank), there 
District 
can be 
In the 
should be, an 


Which he 
method 


with 


work 


to be 


some such 
advising as to 
hand 


are many 


from spending of 


other (and it is necessary to be 


holding positions in 


persons 


municipal or 


Council Offices who by no stretch of 
title of 

Surveyor is, o1 
and rural 
the 


too small to tempt 


imagination 


Con- 
sidered worthy of the 
District 


urban 


“Engineer.” author's 


opinion a Engineer, yet 


ii small districts, and even 
paid to the 


experienced men to 


perhaps in 
District 
act, 


some 
Boroughs, where salaries Surveyors 
men of a 
frequently employed. 
frequently of opinion that if a 
tradesman he Js an 
their 
and 
someone to whom they can dictate, and 
little that 
omniscient in all pertaining to 
hand. In 


lowered 


are 


very 


inferior type as regards experience are 


Ignorant Councillors are man 


is a good bricklayer or 


engineer, and 
motives of 
prefer to 
they will 
thereby they, 
the Surveyor’s 
this the 


enormous 


from 
they 
whom 


they employ him as Surveyor partly 


mistaken economy, largely because have 
treat 
with very respect, thinking being 


matters De- 
the 


Engineers’ 


partment, may have ruling 
nity of the 
waste of public 

The 


Municipal or a 


way 


dig- 
position is and an 
money takes 
trained and 


Consulting 


place. 
properly qualified 
Engineer, would 

that the incompetent 
himself an 


whether he is a 
like to the 
person should 
eall 


man, 

see 

organized 

difficult to call 

self a lawyer or a doctor. 

point must 
There are 


profession so 


find it as engineer as to him- 


However, at this one carefully avoid coming 
false many engineers whose 
early training was that of a different calling, but who possessed 
ability that they forced 


experience it may be in a 


toa conclusion, good 


such 


themselves 
humble 


forward, 
station, 


gaining 
and finally 
taking their places in the profession as honored members with 
justice. It is, therefore, 
the 
for 
by doing it 
not often 
difficult and 
ranks. The 
undertake 


very 


absolute necessary to consider 
who cause so much ~nnoyance by 


which 


whether many of men 


undertaking work they can show no proper quali- 
insufficient remun- 
considerable whom 
treat as being completely 
that they the 


work the 


fications, and for an entirely 


eration, are persous of ability 
unwise to 
fact 


engineering 


it would be 


outside our very possess 


as- 


surance to suggests pos- 


the Institution of 
1913: with discus- 
of July 4, 1913. 

Westminster, London, 


“Slightly condensed from a paper before 
Municipal Engineers, in London, June 2 
much condensed from “The Surveyor, 


28 Victoria St., 
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session of one of the qualities most 
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necessary to all engineers, 
Viz., pluck. 
These 


been, 


their 
capable ot 


men, whatever previous condition 


the experi- 
them as engineers, but until they 


may have 


may be quite 


ence and training 


falnings necessary 


to qualify 


have done so, whatever their age and position may be, they 
can only be regarded as juniors, and should be treated ae- 
cordingly. In that case the local authority who tried to em- 
ploy such unqualified persons in chief positions or as con- 
sultants should be prevented in the same way as they could 
be prevented from appointing a medical student to the posi 
tion of Medical Officer. Leaving out of our consideration th 
inexperienced class of men on both sides. we may consider 


the remainder as belonging to one class, and these ought to 
be able to unite for their Common good. 

The most Important question at the present time is that 
of remuneration. No engineer ought to be made to work for 
insufficient payment. The Municipal Engineer is sometimes 
a perfectly competent specialist, and can advise his Council 
better than any consultant upon a given matter outside his 
ordinary duties, but when he does so without receiving prope: 
fees such as the consultant would charge, he is doing the 
profession serious harm He is ranking himself with a sort 


of consultant who for nothing, or 
reduced 


such 


schemes 
offering to do it ata 
must 


prepares 


who o)- 
tains work by 
the abstract condemn 
the unfortunate condition of 
entirely to lack of 
may be 


commission. In 
utterly, but 
profession, owing 
that the Municipa) 
forced to do work quite outside his ordinary 


one practices 
the 


organization, 


such is 
nowever, 


Mngineer 


duties without charge, in order to keep his position, and the 
consultant may be forced to work for nothing in the hops 
of being able to make a living some day. This is entirely 
wrong but it has been done. There is only one remedy: we, 
as engineers, should combine and organize for registration, 
so that the incompetent men may be excluded from the ranks 
ot those who act in chief positions, and when this has been 
done we shall be able to refuse to work except to a proper 


scale of charges and moreover we ought to be prevented from 
doing so Means must be devised whereby it is made impos- 
sible for local authorities to obtain the services of their sal- 
aried officials or of consultants, except by paying proper sal- 
aries or proper fees, 

It is urged at times that the Municipal Engineer is un- 
fairly taking up the work of the consultant. This, in the 
author's opinion, is quite incorrect, for it is obviously the 
bounden duty of a Municipal Engineer to give his best ser- 
vices to his employers, and so long as he can do the work 
and his remuneration is adequate, the Consulting Engineer 
has no grounds for complaint. Where a consultant is called 


in to advise a local authority his work should be done in such 


a way as to assist and strengthen the position of the Munici- 
pal Engineer, and similarly the Municipal Engineer should 
work with the consultant so es to insure the success of hi 
work in every possible way, both sides avoiding doing any- 
thing likely to bring the profession into disrepute. In the 


author’s experience these relations 
but it would be of 
experience of others upon 

A Consulting Engineer is 


thority 


are generally quite satis- 


considerable interest to learn the 
point. 

sometimes 
man of and experi- 
enee, but whose services are entirely under-valued and under- 


factory, 
this 
called in by an 
knowledge 


au- 


whose Surveyor is a 


paid by his Council, and whose position is the reverse of 
pleasant. It is possible in such a case for the consultant to 
insist upon proper respect being paid to such a man, and he 


should make it his business to do so and to help him to ad- 
vancement in every way possible, as the Council are likely to 
attach importance to the action of the consultant and to the 
with which he the Surveyor. 
whether it is possible after all to 
between the man who is an 

In the author’s opinion 
deciding whether a 
not at 


passed, of 


degree of respect treats 


It may be asked make 
an exact distinction 
the man 
ficulty whatever in 
Municipal Engineer. It is 


of examinations 


engineer and 
dif- 
qualified 
time a question 
membership of 


who is not. there is no 
man is a 
the present 


pupilage or of 


secieties and institutions. It is simply and solely a matter 
of training and experience, and unless a man has been oc- 


cupied for an extended period on municipal-engineering work 


he cannot by any possibility be rightly called a Municipal 
Engineer, A Civil Engineer is not necessarily a Municipal 
Engineer any more than a doctor is necessarily a medical 


officer. 


Similarly with regard to consultants, the Consulting Engi- 
neer is a specialist, and this implies that he has made a spe- 
cial and extended study 


water-works, 


of some particular 
sewerage or 
expert in some particular work, and it is obvious 
sailing under false colors if he calls himself an 
expert unless his knowledge and experience of the particular 
work he undertakes are extensive. 


branch of 
electrical 


engi- 


neering, such as work. 
He is an 


that he is 
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July 31, 1913 


It is very desirable that engineers in private practice who 
undertake to do work upon which public money is’ spent 
should be carefully registered not simply as engineers, for 
that term is too vague, but as water engineers, gas engineers, 
sewerage engineers, tramway engineers, etc., as the case may 
be. It is after all quite a simple matter for a man who poses, 
suy as a gas engineer, to show that his experience is such 
as to qualify him to give advice on that subject; if he can- 
not, he is not fit to advise as to the spending of public money 
on gas works. Municipal Engineers can help their consult- 
ing brethren on this point vreatly by urging their authori- 
ties to see that their consultants on any particular work are 
really specialists for that work, and not for something else. 
They can also assist very materially by joining energetically 
as a body in any scheme for combination which may be forth- 
coming for the better organization of the profession, 


DISCUSSION 


Arthur J. Martin wrote [in part] as follows: The need 
for protecting the public against incompetent men who pose 
as engineers is urgent, but the British public is morbidly sus- 
picious of “rings,’’ and in their present temper I fancy they 
would rather that a hundred local authorities were victimized 
by unqualified engineers than that one man who by any 
stretch of imagination might be considered an = engineer 
should be exeluded from practice. Any proposals in the di- 
rection of registration should therefore be framed on the 
most moderate lines, and with the utmost consideration for 
those men of undoubted ability who have not had the ad- 
vantage of a regular engineering training. The questions of 
remuneration and conditions of employment are very difficult, 
and it would be a mistake to try to legislate on them without 
some consultation with the various associations representing 
the local authorities who employ us. They are reasonable 
men for the most part, and should fall in with any regula- 
tions framed as much in their interests as our own. Sut they 
would certainly resent anything which looked like an attempt 
to restrict competition or put up fees; and it is sheer waste 
of time for one side to try to make rules for the game if the 
other side won't consent to abide by them. 

\W. Matthews Jones (Chester) said the consulting engi- 
neers, as a rule, was caled in by the council, and at once be- 
came top dog. He knew nothing, as a rule, of the local con- 
ditions. He pumped the municipal engineer to find out all 
about these, and when he knew all he wanted to know he 
considered he was the man to carry out the work. He (Mr. 
Jones) thought some steps should be taken with a view to 
some sort of combination to stop undesirable men from get- 
ting such a position. Recently an architect was employed by 
a local authority to carry out a sewage scheme for an outside 
district, at a cost of £8000. He had many friends on the coun- 
cil, and that was why he got the job. A Local Government 
Board inquiry was held, and the man appointed told the in- 
spector what he had done. The inspector found out that he 
had been advised by some London engineer, and that the 
architect could not explain the details of the scheme. The 
council, of course, were to blame for employing this man, and 
councils should be stopped from doing this sort of thing. 

Horace Cubitt (London) asked if the term “consulting 
engineer” as used was not a misnomer. A lot could be said 
nowadays for the existence of capable consultants in any 
branch of constructional work, for they who were engaged 
in that work came across special classes of work where they 
would be glad to have the advice of someone who specialized. 
The consulting engineer, however, as he appeared.in muni- 
cipal work, rather seemed to go contrary to his name. In- 
stead of acting as consultant, the practice was for him to 
have charge of and carry out works over the heads of the 
permanent Officials, instead of acting with those officials, and 
advising them what from his experience was the best thing 
to do. 

He was interested in what the author of the paper said 
about registration. Architects had been dealing with that 
matter, and had come to the conclusion that the only way 
they could get registration was by limiting it as much as 
possible. The engineer, like the surveyor, seemed to be in 
rather a worse position, for the term “engineer” was so com- 
prehensive. The surveyor had more trouble in defining his 
position than the architect, and the engineer had far more 
trouble in explaining what he was than the surveyor. The 
man who looked after a gas engine at a factory was an “en- 
gineer,” and it appeared therefore that engineers in trying 
to get registration were up against a difficult job. The Gov- 
ernment would not interfere with people carrying out con- 
structional work. They might prohibit people from asserting 
that they belonged to a certain class, but they would not pro- 
hibit them from doing any work. ‘ 

A. H. Dykes (hon. secretary of the Association of Con- 
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sulting Engineers) thought the last speaker had rather hit 
the nail on the head when he stated that the term “engineer” 
was so comprehensive. As Mr. Cubitt had truly said, anyone 
could call himself an engineer, and there was no likelihood 


of getting any legislative action which would define what an 


engineer was. It had been his fate to consider the question 
of defining one branch of engineering—that of the consulting 
engineer The definition of a consulting engineer finally ar- 


rived at by the association was that such a person should 


possess the necessary qualification of one or more of the va- 
rious branches of engineering, that he should devote himself 


to advising, that he should have his own office or staff, 
that he should not be directly or indirectly affected } 


by com- 


and 


mercial interests to such an extent as would affect 


f his judg- 


ment in his advisory position. This was designed to pro- 


vide that the consulting engineer should be so situated 


be able to give impartial advice, and not have commercial 
ties which might influence his action. It was a fact that the 


as to 


term “consulting engineer” was a very loose one indeed, and 


that nothing prevented a man from calling himself a con- 
sulting engineer. It seemed to the large body of 


engineers that the time had come that they 


consulting 


should band 
themselves together to form an association by which the 
public might know that if they applied for advice to the 
members they would be able to obtain it from 
tion of independence. The association made no attempt to 
prevent anybody calling themselves consulting e 


men ina posi 


neimeers; 
What they relied upon was in briging together a body of 


men whose qualifications were above reproach, and whom the 


a member of a 
local authority and a member of committees—might appeal to 


public and local authorities—and he spoke as 


for the right class of man. This was one way in which they 


were educating the public in this matter. 


As regarded the qualification of municipal 


engineers, that 
was for the profession itself to decide. The 


men composing 


wa body were cbviously best able to decide what the qualifica- 


tions of the members should be, just as the members of the 


Consulting Engineers’ Association laid down what were the 


qualifications of members of their association. There was no 


difficulty, said the auhor of the paper in deciding whether a 
man Was a qualified engineer “It is not,” he said, “at the 
present time a question of examinations passed, of pupilage, 
or of membership of societies and institutions. It 
and solely a matter of training and experience, 


man has been occupied for an extended period 


is simply 
and unless a 
on municipal 
engineering work he cannot by any possibility be rightly 
called a municipal engineer.” But how was an outside bedy, 
how was the public to know, and to be able to judge what 


were the experience and qualifications of engineers? He ap- 


prehended that could only be arrived at by taking the 


t 


Views 


of some recognized association, and that was the purpos: 


intended to be served by the Institution of Municipal Engi- 
neers. The Association of Consulting Engineers placed a 
large amount of power in the hands of the members, and be- 


fore any member could be admitted his nomination had to 


be 
passed by the committee, and afterward confirmed by the full 
association. It was insisted that a member should be a ecor- 
porate members of the Institution of Civil Engineers, or of 
the Institutions of Electrical or Mechanical Engineers, which 


bodies, it might be stated, were gradually making the quali- 
fication for admission stronger and stronger. 

Horace Boot (London) remarked that if it were the prac- 
tice of all engineers in municipal employ to appeal more fre- 
quently to a higher authority, or rather to the specialist in a 
particular branch, as the sagacious town clerk did on every 
conceivable occasion, the better it would be for the municipal 
engineer. The town clerk never accepted any responsibility 
upon his own head. Whenever a difficult question arese with 
respect to which he might be blamed, he advised the corpora- 
tion to take counsel's opinion, although he was probably 
quite as competent as counsel to give an opinion, gJeing a 
lawyer he wisely said to himself, “Why should I, receiving a 
salary, take upon myself a responsibility for which I am not 
paid?” He had so educated his council that they thought 
him an exceedingly wise man for the position. It was to be 
hoped they would see a similar state of things with the mu- 
nicipal engineer, who was undoubtedly a most overworked 
and underpaid official, and the most knocked about by the 
council, because, of course, every councillor “knew something 
about” engineering—being builders and contractors in va- 
rious ways. The town clerk always managed to get more 
money for his services than the engineer, for what reason he, 
as an old municipal official, had never been able to ascertain, 
seeing that 90 per cent. of the duties of the town clerk could 
be performed by any ordinary skilled clerk. If the engineer 
suggested that outside assistance should be obtained there 
seemed to be an idea that he was not sufficiently competent, 
though this might not be the case at all. If engineers as a 




























































. ’ 7 ‘ 

208 E N {y 
body could combine to present a solid front councils would 
in time look up to them as they did at present to the town 
clerk when that official suggested that counsel’s” opinion 
should be taken, and they would be a happier lot, and instead 


hint of 
ought to be, 
‘The 
stated 
hence 


antagonism the consulting engineer would be, 
the greatest friend of the borough engineer. 


of any 
as he 
author referred to registration, and one of the speak- 
that the 


necessity 


might mean anything, 


It appeared to him (the 


ers term “engineer” 
registration. 

fitter in a 
himself an engineer, 
itions. It was a 
Civil that they had 
to tackle this problem. It was 
the way and take 
being utilized in the 


for 
that a 
call 

his 


the 


disgraceful shop, who might be a 


should 


speaker) 


mechanic, and so mis- 
lead the 
disgrace to 


had the 
for them as 


rood 


public as to qualific: standing 
the Institution of 


pluck or 


Engineers 
not courage 


institution to show 


“ce 


premier 
the 
was. 


steps to term “engineer” 


prevent 
wide sense it 


eos 
ve 


Concreting a Tunnel by Compressed 
Air 


By A. C. Evernam* 


Probably the largest job in which concrete has been 
mixed and conveyed by air has been finished recently 
in Kansas City, Mo., in the building of the O. KX. Creek 
by the Kansas City Terminal Ry. This 
drains some 3718 acres in the heart of the city, 


sewer, 
which 
ran through an open channel across the site of the new 
union passenger station. As now diverted it is carried 
across beneath the front of the new station. From 22nd 
and Walnut Sts. to 25th and Jefferson Sts. it 
form of a circular sewer, and thence it is a double box 
sewer to 25th St. and Fairmount Ave. The total length 
is G160 ft. 

At about the middle of this sewer is a tunnel 1230 ft. 
1 length, through solid rock and = shale ledges. The 
from a 


is in the 


excavation of the tunnel was carried on at first 
shaft 420 Tt. the west end, and afterwards from 
the two portals as well as from the shaft. It developed 
that over the entire length of the tunnei there was a good 
ledge of rock for a roof, which was nearly sell-support- 
The tunnel is lined throughout with concrete, which 
at the crown 


from 


ing. 
is about 8 im. thick in the invert and 18 in. 
of the arch. 

[n planning the work, the problem was to find a 
method of doing it in an economical and expeditious 
manner. Several plans were suggested for the mixing 
and conveying of the concrete from the surface of the 
ground to the forms in the tunnel. Among these was that 
of boring holes from the surface at frequent intervals 
and conveying the concrete on tracks above the ground 
and depositing it through the chutes. The attention of 
the contractor was called to the fact that a Chicago com- 
pany had an air mixing and conveying machine, which 
it installed on a rovalty basis, understood to be 50¢. per 
yd. It was decided to experiment with this machine. 

In order to demonstrate the efficiency of the process 
and the character of the concrete which these machines 
would mix and convey, the contractor was authorized to 
use a machine on part of the open-cut work, immediately 
west of the tunnel. This) machin 
concrete in the open cut 350 ft.. and later conerete was 
carried in the tunnel 450 ft.. with entire 
was found that it was necessary to install an air-storage 


Was used to carry 


success. Tt 


tank of about 125 cu.ft. capacity to furnish the necessary 
quantity of air to drive the concrete through the pipe. 


*\ssistant Chief Engineer, Kansas City 7 
sas City. Mo 


‘rminal Ry., Kan- 
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An air compressor with 90 |b. pressure at the compres- 
sor, and with a rated capacity of 650 cu.ft. per sec., had 
already been installed for the purpose of operating drills 
and hoisting machinery in the open cut and tunnel, so 
that no equipment of this kind had to be purchased for 
the pneumatic mixer. 

The air used in the mixing and conveying of the con- 
crete Was conveyed by two 2-in. pipes from the compres- 
sor to a storage tank, mentioned above, with a drop of 
10 Ib. in pressure in this line. When the concrete is being 
deposited there is a still further drop of 20 Ib. in the tank 
and delivery line. ; 

After half of the open-cut work wes completed, the 
machine was used in the tunnel work, and was first put 
in the shaft, 420 ft. from the west portal, as shown in 
Fig. 1. This shows the arrangement of the shaft, mixer, 
pipes and forms in the tunnel, 

About 200 ft. west of the shaft the first form was set 
up, and the tunnel lined from that point to the shaft. 
After the completion of the lining in this portion of 
the tunnel, the mixer was taken out and set up at the west 
portal for use in closing the gap from the open-cut con- 
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struction to the completed section of the concrete sewer 
in the tunnel. By the time this closure was made, the 
excavation for the east two-thirds of the tunnel was 
completed, and concrete was started with two machines, 
working from about the center of the east portion of the 
tunnel. One machine was located in the shaft, and one 
at the east portal of the tunnel. The diagram (Fig. 2) 
shows the progress made by the two machines. The best 
week’s record made by one machine was 105 ft. of com- 
pleted tunnel lining, with two sets of forms, running 
from 25 to 30 ft. per section. 

The mixing machine is shown in Fig. 3. Tt consists 
of a charging hopper A, which empties inte an iron drum 
B. by gravity, the top of the drum having a trap door D, 
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which is held tightly closed when the compressed air is 
admitted to the drum. The door is operated by the 
cylinder D, supplied with air by the small pipe #. Into 
the drum, the water, sand, cement and stone are dropped 
in their proper proportion, the cement being between 
the rock and sand. At the bottom of the drum there is an 
8-in. discharge pipe /’, to which is connected the pipe 
leading to the place where the concrete is to be deposited. 
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Fic. 2. Progress CHART OF THE WORK OF 
CONCRETING THE SEWER TUNEL 


The air pipe from the storage tank is connected up at the 
top of the drum, at G, and at the bottom of the °®-in. 
discharge at JJ, so that when the air is turned on, it 
blows air down through the charge of material and at 
the same time drives this charge through the delivery 
pipe. The drawing shows the position of these pipes. 
When the air is turned on, it delivers the concrete 
short distances in a very few seconds, and delivers it at 
a distance of 350 ft. in 30 sec. The delivery pipe was 
an 8-in. flange-coupled pipe. The size of batch used was 
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Fie. 3. PNeumatric APPARATUS FOR MINING AND 


DELIVERING CONCRETE 


7 cu.ft. Although the machine is rated at 9 cu.ft., it 
seems to work better with the smaller charge. The con- 
tractor used wheelbarrows to get the material to the 
mixer, and with this method averaged 8 cu.yd. per hour. 
He could easily have made greater progress had he used 
mechanical means for getting the sand and stone to the 
mixer. 
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At the point of delivery it is very necessary to have 
something substantial to take the impact, as the charge 
comes out of the pipe with great force. In the open-cut 
work, we built a box, thoroughly braced and tied to keep 
it from being broken to pieces by the impact. In the 
tunnel, the concrete was shot directly into the form, 
which was thoroughly braced to take care of this im- 
pact. 

The most important question in connection with the 
installation of the pneumatic mixer was whether the 
compressed air would actually mix the concrete properly. 
This was the real surprise in the whole scheme, as the 
concrete materials are not mechanically mixed prior te 
being put in the hopper. It was found to be essential 
that the proper amount of water should be used. Too 
much water causes the water and cement to go through 
the pipe first, the sand and rock following. Too little 
water causes the pipe to clog, and then it may be very 
difficult to open it up. It did not take long to find this 
out, and there has been no difficulty in regulating the 
water since the first batches were run. 

The average rate of tunnel lining per day from the be- 
ginning of the work was 7 ft., and of actual working 
days 11.6 ft. per day. The large difference between these 
figures is due to delays incident to setting up; one delay 
of nine days being due to a fire which destroyed the power 
house. 

This method of handling is very well adapted to lin- 
ing tunnels with concrete where compressed air is avail- 
able. The mixer was invented and developed by J. Hi. 
MeMichaels, of the Pneumatic Conveying Concrete 
Mixer Co., 1025 Jackson Boulevard, Chicago, Ill.* The 
contractor for the construction of this sewer was Ber- 
nard Corrigan. The work was under the supervision of 
John V. Hanna, Chief Engineer of the Kansas City Ter- 
minal Ry. 


+2 
ee 
A Special Rain Gage, with a large storage reservoir, the 
whole for use in inaccessible places, where records can be 


taken only at long intervals, has been employed by the U. S. 
Geological Survey in its studies of the water 
Hawaii (Water Supply Paper 218). These 
used for points at relatively high 
shores of the islands forming the 
of these gages are located “in the mountains at places re- 
mote from all habitation, and as a rule accessible only by 
difficult or even dangerous journeys on foot.” The object 
was to provide a gage “which could be read at intervals of 
one or two months, as the amount of rainfall required and 
the accessibility of the stations permitted.” The gage is 
described as follows in the publication already mentioned: 


resources of 
gages have been 
elevations, inland from 
Hawaiian group. Many 


_This type of gage consists of a galvanized-iron con- 
tainer, 8.40 in. diameter and 24 in. high, with a copper re- 
ceiver 5.94 in. diameter joined to the container by a taper- 


ing neck. 


To prevent loss by evaporation the bottom of the 
receiver is 


contracted to an opening of *% in. diameter, to 


which is attached on the bottom a short tube with an up- 
turned end forming a trap. With this relation between the 
diameters of receiver and container a factor of 2 is in- 


troduced, so that the container holds 48 in. of rainfall when 


the water in it is 24 in. deep: when the gage is full to over- 
flowing it contains 51.6 in. of rainfall. Other gages of the 
Same type but larger are made by increasing the diameter 


of the container to 13.28 in. and 18.78 in. which, by using the 
5.94-in. receiver, give measuring factors of 5 and 10, respec- 
tively. The diameter of the receiver is made 5.94 in. in all 
the gages, so that 1 in. of rainfall taken by it will weigh 1 
Ib. This relation is made use of as a check on the measured 
depth of water in the gage, the observers being supplied 
with spring balances and required to weigh the gage before 
and after emptying. 

Careful comparisons have been made of this special gage 
with the standard daily gage, United States Weather Bureau 
type, and it has been found impossible to discover any loss 
by evaporation from the former when read at intervals of 
one or two months. 


*This machine was described in our issue of Aug. 10, 1911, 
together with its work of lining the La Salle St. tunnel under 
the Chicago River. 


: In that ease, the mixer was on the sur- 
face, and the delivery pipe had a vertical drop of about 25 ft. 
‘own the shaft, followed by a horizontal run varying from 


20 to 240 ft.—RKditor. 
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OnTVOVErsy OVer the ray Way Lerminal Problemy ay Chit 
Wine the presentation of Plans by the Penn- 


[he reconstrury tion of the old [ hlon Sta 


Lon, W a Fequest: To le Passage of the necessary or 
dinance for the work. The discussion of this project led 


to resentation of alternative projects by other par- 
ties loon ale nana that freater consideration should 
RY PiVe) VLE PUbllEe OF PPVUL LA Le Ppa aspect of the question 
Of tern hel MM proverne hits 

Phi Present status of the problem Is thiart the city (rep 
resented by the coune| committee on terminals) has de 
Clined to aAPProve thy Mans proposed for the reconstrue- 
tion of the ny On) Station. Or lO Pass Upon the severag 
other terminal projects whi bo have been submitted, In- 
stead, the committee las rec ed permission to employ 
expert advice, and on July-d it appointed John EF. Wallace 
as its e¢neineer la annie and report upon thie aAbrlous 
Plans G@ the general py blem of terminal lNprovements. 
It Is CNpected Thiet he will be able to report in OQetohy P. 


] } j j , 
and meanwhyle (he whole Matter pr Mleatliis ny gy eVance, 
Some notes on this recent development are 2iven in ou 

oe 


! . 1 1 ’ 
Cauito) al COLUMIS. ahd we f1Ve pelow a review oT ti 


lf 
al I 


present CONCITIONS ahd of tlie 


several projects sugvested 


ads a means of IMprovement. 


Present TERMINALS 
In Fig. 1 ar Shown the present six Passenger stations, 
While the railway Property (in addition to that covered 


bv the terminal projects shown 


on thie map) is mdicated 
by the stippled areas. The map shows how completely 
Ihe business distric losed, and its eXpansion Is re- 
ee 


especialiv by the fae that NuUMerOUS streets are 
docked by this railway property, According { 
Of the Chicago Plan 


Oa report 


Commission, there are 39 east-and- 


West streets hetween Chicago Ave. and ved St.. but only 
'é OF these are through streets, Betw en the lake and 
Halstead St. there are 24 north and-seuth streets, but 
nly four of t] extend t] r : 


rough from 12th St. to (‘hi- 
cago Ave, TT) 


area of about 1 


Present central business district has an 


<q.mi. and this is densely congested. but 
| { : 


the Plans for the improvement of the city provide for an 
area of about 3 sq.m. The city has 


) 9 5 dO ) 


a population of about 


The city is served hy 2) railways handline passenger 


and freight traffic, and there are four minor lines hand 
‘ing freight only or doing a switching and transfer busi 


a 
ness. These 
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<9 railways use six Passenger stations, and 













ENGINEERIN G NEWS 






Vol. 0, No. 8 


Railway Terminals In Chicago 


if may he noted that the distances from the hew North- 
Western station are as follows: Union station, O.15 mi. : 
Grand Central station, 0.50 mi.: LaSalle station, 0.60 
mu. : Dearborn ‘tation, 1.10 mi.: Hlinois Central! 


station, 
1.75 mi. There Is no street car 


or clevated line Within 
station, and there Is no direct 
‘Ocal lransportation route between the 


Through passeneers are 


[Wo blo ks of this last 


several stations. 
transferred by busses. The rail- 


Ways are distributed among the stations as follows: 


\ Union Station (5): 3 Pittsburgh, Fort Wayne & Chi- 
Ceso, 2, Pittsburgh. Cincinnati. Chicago & St. Louis; 3, Chi- 


‘£0, Milwaukee « St. Paul: 4 Chis 


: aso, Burlington & Quincy: 
+, Chicago & Alton 
B. La Salle Station (5): 6, Lake Shore & Michigan South- 


ern, 7, New York. Chicago & st Louis; &§, Chiea 
land & Pacific: ¥, Chicago & 


diana & Southern 


$0, Rock ITs- 
eastern Ilinois*: 10, Chicago, In 


}~ 


ie Dearborn Station* (7): ll, Atchison, Topeka & Santa 
mé; 12. Chesapeake & Ohio; 13. Chicago, Indianapolis & Lou: 
Ville l4, Chicago & Western Indiana: 15, Erie; 16. Grand 


Trunk; 17. Wabash 


D Grand Central Station (3): 18, Baltimore ®& Ohio; 19, 


Chicago Great Western; 20. Pere Marquette, 


Ee Illinois Central Station (4): 21, Illinois Central; 22 
Cleveland, Cincinnati. Chicago & St Louis: 23, Michigan Cen- 


tral; 24. Minneapolis. St. Paul @ Sault Ste. Marie 


I" Chicago & Northwestern (1) 25, Chicago & North- 
W Ss terr 


One feature which calls for special mention is the 


Ssu- 
burban trattie. This is handled mainly by two roads : 
“sf 


ove by the Illinois Centra} RR. and 280% by the Chi- 
cago & Northwestern Rv. The 


former road has two 
downtown stations exciusively for suburban traffic. at 
Van Buren St. and Randolph St.. east of Michigan Ave, 
The latter road brings all its suburban traffic Into its 
hew terminal station at Madison and Canal Sts.. but 
It has heen Predicted that al branch line will he 
its right-of-way horth of the river to a 


Stathon at State St. Only about 1G of the suburban 


tratlic is handled at the UCnhion Station, 


tion is how proposed, 


built on 
special suburban 


Whose reconstrue- 


Some mnteresting statistics of the Operating conditions 


at the Present stations have heen prepared by Mr. Sat- 


tley (whose plan is described below). and from these Wwe 


have compiled. the summary shown in Table I. 
| 


TABLE |] PRAFFIC CONDITIONS \T THE CHICAGO 


RAILWAY, 
TERMINAL ST ATIONS 


No 
ot No of trains per No ot passengers per 
tail- 24-hr 24-hr 
Stations Ways Main Sub Total Main Sub Total 
lL. Unior § 222 66 288 13,100 12,900 26,000 
2. La Salk 5 9S 121 219 5,700 14,100 19.800 
3. Dearborn 7 99 33 132.) 5.800 §,200 12. 0, 
1. Grand Centra] j 26 1 30 1500 1,200 2,700 
>. Ill. Central R R } 102 386 ISS) 6.000 90,000 96.000 
% CL& N.Y Ry 1 77 250 327 1,500 48,500 53,000 
Potal 26 624 S60) 1484 36.600 172,900 209.500 
“Rush-Hour’’ Sery ice “‘Rush-Hour”’ Service 
Total, 7 to 9 a.m 110 157 267 6,455 
Total, 5 to 7 p.m S7 164 251 5,104 
Total for four rush hours 197 321 518 11,559 





New Terry ALS 


There are now hefore the city authorities five plans for 
new railway terminals. That of the Pennsylvania Co, Is 
proposed for Immediate construction upon 


approval hy 
the city. The others are ] 


n the nature of general pro- 
jects, and have as yet no active backing, All of these 
terminals are Proposed to be located on ground already 
occupied largely by the railways, although the Pe 


nnsyl- 


*After Aug. 1, the Chicago & Eastern Illinois Ry. will use 
the Dearborn Station 
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vania Co, proposes a separate freight terminal in a terri- 
tory not invaded hitherto by the railways. This is one 
source of objection to the company’s plans. A very large 


TABLE II 
Pre ject 


CHICAGO 
Character 


RAILVAY 


Station Tracks 


TERMINAL PROJECTS 
Traffic 


Pennsylvania 1 sta. for 5 roads Stub end 


i Passenger and frt 
2. Chicago plan 3 sta. for 25 roads Stub, loop and through Passenger 
3. Sattley lL sta. for 25 roads Through Passenger and frt 
1. Hunt 1 sta. for 25 roads Loop Passenger and frt 
». Pond & Pond 4 sta. for 25 roads Loop Passenger 
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Rig. 1. PLAN oF Present Raipway TerMinabs ar CHt- 
ry’ ‘ > ry > on 
cAGo, AND Tiree Provosep TrermMinan Progects 
(The stippled area represents land owned and occupied by 
railways, in addition to that covered by the terminal projects. 
Pennsylvania R.R. Proposed Stations 
; Passenger station building. 
B. Tracks and platforms (below streets) 
C Freight station. 2 
D Elevated line to new freight statior 
Mr. Sattley’s l’roposed Union Station 
Dy Main-line passenger station 
F. Suburban passenger station 
G Iexpress, baggage and mail building 
3 H Freight station 
J Slips. 
KK Power plant 
Ch igo City Commission's Proposed Group of Union Stations 
| Station for roads using present Illinois Central R.R. 
Station 
F M Station for roads using present Dearborn, La Salle and 
% Grand Central Stations 
Fs N Station for roads using present Union Station 
ts ) Freight terminal for M Ss FF &2 s S&S Be tN (now 
B being built) 
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freight terminal is already under construction for the 
Minneapolis, St. Paul & Sault Ste. Marie Ry. 
Pacific System). 
Clinton, 12th 
Fig. 1. 
Some of the general characteristics of the several] 
jects are shown in Table TL, and it will be 


(Canadian 
This occupies the area between Canal, 
and 15th Sts., and is shown at (QO) In 
pro 


noted that 
several of these provide loop tracks for the purpose ot 


avoiding reverse movements of traffic. The Pennsyl- 
vania Co. project shows the rather curious feature of twe 
groups of stub tracks, separated by the passenger con 


course. This is for the reason that it is really a double 
But the 
existing station has through main tracks, which plan is 
adopted also in the Sattley project. We 
which stations at 
sides of the city, Is building a four-track tunnel which 


station, entered at each end by different roads. 


may note that 


Brussels, has two. stub-end 


Opposite 
| 


will convert these into through stations and thus facili- 
tate the handling of through trains. 


THe PENNSYLVANIA PROJECI 


PASSENGER Stratriox—The Union Station ts 


owned by the Pennsylvamia Co., and the company’s pro 


present 


ject naturally provides for the reconstruction of the sti 
the 
area), as wil! be seen in 


tion on site (but large! 


much 
Fig. 1. The station building 
proper (.L) is to occupy an entire block (about 400x320 
M2 Canal St., 
would he 


present covering a 


east of and as all tracks and platforms 
this street (B) 
subways to conect with the main concourse (180x250 ft.), 
Blvd. and Adams St. There 


columns on. the platforms. 


west of there would be broad 
which hes between Jackson 
would he ho 


COHNCOUPTSe OF 


Numerous approaches provide against CTOWCUS 
traffic, 
objection urged is that the 


rent 


and COon- 


gestion of even during the rush hours, but 


one 


plan does not provide suffi 


mechanica! 


The 


cost of this passenger terminal is estimated at $35,000, 


street widening. The plans include the 


handling of baggage, mail and express matter 


O00. The Union Station Co. has been incorporated to 
build and operate it: the capital is $50,000,000, of which 
90% is owned by the Chicago, Burlington & Quinev 


RM., by the Pennsylvania and the Chi- 


cago, Milwaukee & St. Paul. 


) 6) & , 
and 25% each 


In effect, the station would consist of two entirely sep- 
stub-trac ks, separated hy 
the | 


aliways 
the other 


south. 


arate groups of the coneourse, 


ohe group. for two r approaching from the 


north and for, the three railways approaching 


ten 


1] 
vould have 


Phe former tracks (in 


from the 


pairs), with platforms 1075 to 1330 ft. long, and a 


four-track approach’ to the present line running west on 
Carroll St. The latter have 11 


pairs), with platforms 1100 to 1380 ft. 


croup would tracks (in 


track appro h. 


In addition to these passenger tracks, the 


vides for a f express and mail tracks east of the 


Yrowly Oo 


southern (and 


Passenger station 
| he ~t? 


Kast of 


ks permitting of 


het ween Harrison ane 


Van Buren Sts.). would be 


ing all the 


through tracks, seryv- 


railwaves. these 


again would be a 
pair of through tra through movements 
hetween the two groups of railways. In the present 
tracks are 


tion most of the 
hemng paralle] with them. 


through tracks, the concours 
The 


station is shown diagrammatically i 


track plan for the 
Fig. 2. 


The tracks would be at an ele 
the 


} 
wwove Tf 


ation a little 


river, or | rt: below level Ol the present trac ks I 




















































the station (and 12 ft. below street level). South of the 
station they would rise to the present level (still below 
the street level) at Polk St., by a grade of 0.3% from 
Van Buren St. At 12th St., however, the new approach 
would rise from the present level by a grade of 0.9 and 
1.2% 18th St., and then descend on a 
grade of 0.56% to meet the present track level at 23d St. 
This would eliminate the present complicated grade 
crossings on the south bank of the river at Stewart Ave. 
(see Fig. 1). North of the station, the approach would 
be at the present elevation, which is at the street level 
westward from Canal St. 

FreiGHur SrarioNn—For its own local freight business 
the Pennsylvania Co. proposes to build a freight termi- 
nal station (C‘) at some distance from its passenger sta- 
tion and with an elevated approach ()) leaving the main 
line at 18th St. The station and team yard would occupy 
the entire space between Jefferson and Des Plaines S*s., 
from Van Buren St. south to Polk St., and strong objec- 
tion has been made to this, on the ground that it would 
interfere with the westward extension of the 
commercial part of the city. 

The freight station (extending to Harrison St.) would 
have tracks at the ground level and on two upper floors, 
the approaches to the normal elevation above Polk St. 
being by ascending grades of 3.85% and 2.1% from the 
two lower floors, and a descending grade of 0.6% from 
the top floor. The preliminary plans provide for 12 
tracks on each floor. The driveways of the team yard 
would have 2% grades, and loaded wagons from the in- 
bound freight house (top floor) would descend to the 
street by loop roadways of 4% grade. 


THE 


to cross above 


seriously 


SATTLEY PLAN 


The plan proposed by Mr. Sattley, Valuation Engineer 
of the Chicago, Rock Island & Pacific Ry. (and orig- 
inally suggested by him in 1901),* includes both pas- 
senger and freight terminals. The site is on the west 
bank of the river, extending west to Canal St., and be- 
tween Harrison and 14th Sts., covering ground already 
largely owned and occupied by the railways. It would 
release about 126 acres of the land on the east side of 
the river (between Van Buren and 16th Sts.), which is 
now owned by the railways and occupied in an unremun- 
erative manner, but which land is badly needed for the 
proper commercial development of the city, as explained 
above. This location also avoids all interference with 
train service due to drawbridges. Both the passenger 
and freight stations could be built in units or sections, 
without interfering with existing traffic. The operating 
conditions and the means of handling passengers, bag- 
gage, mail, express and freight, have been worked out in 
considerable detail. 

The station is designed as a substitute for the pres- 
ent six passenger terminals, except that it would leave 
the suburban service of the Illinois Central R.R. and 
Chicago & Northwestern Ry. to be handled as at pres- 
ent. These two roads together handle 80% of the su- 
is handled at the 
old union station, which is adjacent to the proposed ter- 
minal station. 

PASSENGER 


burban traffic, as noted above, and 7.5% 


STaT1IoN—This proposed terminal has 
four main elements, arranged in a row along Canal St. 


*“Engineering News,” May 30, 1901, and Feb. 16, 1905. 
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The passenger station is divided into two separate sec- 
tions, fronting on opposite sides of Taylor St. The 
north portion (856x750 ft.) is for main-line traffic (2), 
including transfer from one road to another. The south 
portion (856x575 ft.) is for suburban traffic (7). The 
former extends to Polk St., and the block from Polk St. 
to Harrison St. is occupied by a building (G) 856x700 ft. 
for mail, baggage and express. These three streets would 
be 150 ft. wide. The headhouses of the two passenger 
stations would have several floors for office purposes, and 
basement floors with tunnel or subway connections to 
the center of the city. The baggage building also would 
have several floors for the storage of baggage and ex- 
press matter that is not to be distributed immediately. 
Its basement floors would connect with special subway 
lines to downtown offices or collecting and distributing 
points, thus reducing the team traffic on the streets, 
while the use of a single station would eliminate the 
great amount of team traffic involved in the transfer of 
through baggage between several stations. 

For the 25 railways, the station would provide 30 
through tracks, each about 1675 ft. long, or of such 
length as to be available for two (or more) trains enter- 


ing or leaving at opposite ends of the station. These 
would be in pairs, separated by 30-ft. platforms. In ad- 


dition there are 15 tracks for holding empty trains which 
accumulate from a rapid inbound suburban service or 
which are held to furnish a rapid outbound service dur- 
ing the rush hour. For baggage and mail, 15 through 
tracks are provided, connected at each end with the run- 
ning tracks, and served by platforms 15 ft. wide and 
1000 ft. long between the pairs of tracks. It is esti- 
mated that the track system would provide for handling 
4320 trains daily (at 5-min. intervals). Inbound trains 
entering at either end would proceed (when empty) in 
the same direction and run to coach yards and engine 
facilities beyond the terminal, utilizing existing yards 
and railway property to a large extent. Outbound trains 
made up in the yards would pull into their proper places 
in the station, and pull out 
loaded. In this way reverse movements would be elimi- 
nated. All tracks would be at an elevation about 6 ft. 
above the level of water in the river, and 22 ft. below the 
streets and the main floors of the stations. 

For transportation between the terminal and the bus- 
iness section of the city a four-track subway loop and a 
four-track elevated loop are proposed, forming part of 
the local transportation systems and crossing the entire 
width of the station. These would be in addition to the 
street-car service. Provision is made also for tunn: Is 
for handling baggage, freight and mail between the ter- 
minal and certain downtown points. Several broad 
streets would cross the terminal site, and two new bridges 
are suggested (at 14th St. and at the location of the 
present railway bridge south of Taylor St.) New | nd 
wide approach streets on the east side are proposed, on 
the property now occupied by the railways. 

Freiant Starion—The freight terminal (JZ) is lo- 
cated south of 12th St., a space of 400 ft. wide separating 
it from the suburban station, so as to provide ample space 
for movements of teams and general traffic. The combined 
freight house and warehouse is a building 1200x1050 ft., 
several stories high, and with basement floors also, hav- 
ing subwav connections for transferring freight between 
the different units. The basements would connect also 


in the same direction when 
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with freight-service tunnels for transfer between the ter- 
minal and various points in the city, probably in connec- 
tion with the existing freight-tunnel system which has 
some 60 miles of narrow-gage line operated by electric 
motors. 

It is proposed to have the building divided into 11 dis- 
tinct and parallel units for use by the different roads. 
Each unit would be about 109x1050 ft., with its own 
yard, and its own driveways on both the street and track 
levels. The numerous existing one-story freight houses 
cover about 20 acres in all. The new building would 
cover about the same space, but (with its several floors) 
would give 20 acres to each unit, or 220 acres in all. 
Each unit has track capacity for 858 cars, and it is esti- 
mated that a car can be unloaded, removed and another 
car set in its place in two hours. There is space for 2300 
teams at the platforms, and for 3500 teams standing or 
awaiting their turn. 

South of this freight station would be a yard of 800 
cars capacity, in which would be placed cars unloaded 
at one freight house and thus made available for load- 
ing at any other freight house. Along the river several 
slips (J) are provided for water-borne traffic with the 
idea that much of the local freight could be handled by 
lighterage, thus relieving the streets of a portion of the 
team traffic. The slips would have elevators serving the 
subways at the basement level. One of the slips serves 
the building provided for the heat, light and power 
plant (A’). 


Tue Cuicaco PLAN CoMMISSION’s PROJECT 


This commission was appointed by the mayor in 1908 
to consider carrying out the scheme for the city’s develop- 
ment embodied in the “Chicago Plan.” When the pres- 
ent terminal controversy arose, the commission prepared 
a plan providing for taking care of all the railways in 
three separate stations. To some extent it is based upon 
the plan suggested in 1905 by F. A. Delano, President 
of the Wabash R.R. His plan was for a row of union 
stations at 12th St., near the river, forming a multiple- 
unit terminal as distinguished from one immense ter- 
minal for all the railways. (ENGINEERING News, Feb. 
16, 1905.) 

The Commission’s plan is to put two stations at 12th 
St. and the river (MV and \V), and a third (ZL) at 12th St. 
and the lake. This arrangement is not very systematic but 
is adopted presumably for the reason that the city has de- 
cided to make a main thoroughfare of 12th St. and to ex- 
tend it to the lake, while the Illinois Central R.R. is 
committed to the reconstruction of its present station on 
the lake front. By agreement between the city and the 
railway, the latter is to pull down its present station 
(which blocks the 12th St. extension) and build a new 
one at Indiana Ave. and 12th St., as described in Ener- 
NEERING News, Sept. 12, 1912. 

The Commission’s plan shows this lake-front station 
(L, Fig. 1) as a dead-end main line terminal. The 
through suburban tracks would pass beside the station to 
connect with the present suburban line through Grant 
Park. The Chicago River would be straightened from 
12th to 16th Sts., and two large stations built on oppo- 
site sides of the new channel. The eastern station (M), 
fronting on the south side of 12th St., would be for the 
railways now using the Dearborn, LaSalle and Grand 
Central stations. It would have 40 tracks, some being 
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stub tracks while the others would be connected by a loop 
at the north end of the station. The approach would 
have six main tracks. The western station (N), front- 
ing on both sides of 12th St., would be for the railways 
now using the old Union Station. This would have 28 
tracks, with a six-track approach from the south and a 
four-track approach from the north. The station tracks 
would include both stub and through tracks, while a loop 
carried above the through tracks provides for transferring 
trains (of the southern group of railways) from the in- 
bound to the outbound tracks. The track plans of these 
two stations are shown diagrammatically in Fig. 2. 

No plans have been submitted for a freight terminal. 
It is suggested, however, that this might extend as far 
north as Polk St., but with all tracks underground so as 
to permit this territory to be utilized for streets and 
buildings. 


THE 


This is a very comprehensive plan for a vast union 
terminal for both passenger and freight service, to ac- 
commodate all the railways. It is proposed by Jarvis 
Hunt, of Chicago, who is architect of the new Kansas 
City union station, and was noted in 
News of Feb. 27. 


Hunr Prosecr 
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It involves the diversion of the river 
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TERMINAL PROJECTS FOR CHICAGO 


for a considerable distance, and (like Mr. Sattley’s pro- 
ject) would necessitate the codperation of all the rail- 
ways in one scheme and one station. It is claimed that 
while it would occupy only a part of the area now occu- 
pied by the railways it would provide for six times the 
present passenger and freight traffic. The cost is esti- 
mated at $200,000,000. This project is shown in Fig. 3. 

PAssENGER TERMINAL—The passenger station would 
occupy the area bounded by 12th, 16th, State and Wells 
Sts. Parallel with the new river channel would be the 
approach tracks, crossing the river by drawbridges near 
Van Buren St. and 16th St. to connect with the northern 
and western lines, respectively. These two drawbridge 
connections form a serious objection to the plan. The 
drawbridge at the entrance to the old Chicago & North- 
western Ry. station at Kinzie and Wells Sts. was a source 
of trouble, although this crossed the north branch of the 
river which has comparatively small traffic. The two 
bridges in the Hunt plan, however, would cross the main 
channel of the river, so that the interruption to train ser- 
vice would be more frequent, and in addition they would 
affect ithe trains of numerous roads. The drawbridges 
are an inconvenience to street traffic, but the delays would 
be much more serious to trains. . 

The station tracks are at right angles to the approach 
line (as in the present terminal station at St. Louis, 
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in the yards) would run into the station, take passengers, 
and proceed to the main line. Suburban trains having 
discharged passengers on the inbound side would stop 
to take th outbound But (as in 
Mr. Sattley’s plan) it Is proposed to leave the bulk of the 
suburban traffic to be handled as at present by the Ih- 
nois Central and Chicago & Northwestern railways. Ad- 
ditional facilities could be furnished, however, by through 


passengers On side. 


connections between these and all other suburban lines. 


By the proposed track arrangement all reverse move- 
ments would be avoided, but it is doubtful whether rail- 
way offices would regard with favor the number and ex- 
tent of the curves involved. All trains entering (except 


those from the west) would have to describe a curve ot 


90°. then pass around the So 


loop (with reverse curve 


approaches from some of the station tracks), and then 
QQ) 


(esSCPripe 


another curve In reéntering the main track. 


Rremeu? Teemixnat—The freight terminal is designed 
loth St. to Archer Ave. and from 


This would have rows of 


to cover the area from 


State St. to the river. freight 


houses on the eastern portion, and on the western portion 


open team yards with tracks connecting with an 


under- 


eround freight terminal beneath the western portion of 


An objection urged against this 
trathe, 
uit the designer claims that Iyy his proposed arrangement 


the passenger termihal,. 


} 


is that it would 


Cause ereat congestion ot street 


of double-deck streets there would he no fear of such con 


eestion. It is stated also that the freight houses would 
rovide 20 miles of platforms for teams, while the pres- 
ent numerous but scattered freight houses provide only 


The f 


street 


» miles of platform length. reight houses would 
have thre 


driveways at the level] 


the 


tracks below. 


(avoiding all ap- 


orades), with Inbound tracks above and the 


? 11) | 
HOUT 


Phe team tracks and driveways 


Wd be at the street level, The hew river channel would 


be 175 ft. from Canal St. and alone its eastern bank 


would be a row of warehouses having water, rail and 


COHNNCCTIONS, 
THr Ponp PrRoJgect 


The pl by Pond & Pond, 
( hicago, in fora passenger terminal only, 


ahi 


Droposeqd ol 


architects, 
As shown in 
to ° 
but connected and cobrdinated on the 

the side 
river, extending west to Clinton St. and from Mon- 


Oo. 0 14 provides lor a group ot stations he used by 


different roads, 


hit ltiple-unit The location Is West 


system. Onl 


of the 


roe St. south to Pith St., occupying present railway prop- 
erty. The Plan shows four separate stations, placed in 
a row and fronting on two plazas at Van Buren St. and 


12th St. These could 


1 


lt 
avo & Northwestern 
Passenger terminal (whose tracks are clevated) could be 


he built as ublts, as required, 


Is also that the new ¢ 


SUgweSTer 


the 4 


the latter. 


yroposed terminal and forming an additional unit 
ol 


Lines of through tracks extend over the entire length 


of the (for northbound trains on 
the 
with loop connections and with approaches connecting 


with tl 


terminal 


S1de 


the east side and 


southbound trains on side). 


West 
ie several railways so that trains can run to any 
station and then proceed in the same or the reverse di- 
rection to coach vards hevond the terminal. The track 
plan (Pig. 2) provides separate parallel groups of imbound 
and outbound tracks, connected hy loops as in the tHunt 
plan, but with loops at each station unit instead of one 
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station and one loop.* Each station has 28 tracks in two 
rroups connected by loops, as shown, and there are no 
An inbound train of any run 
directly into the inbound side of its station, and when 
empty it would pull out around the proper loop to the 


stub tracks. road would 


suthound side to take passengers (if a suburban train) 
The 


ete., 


or to proceed to the coach yard of its own line. 


transfer of through passengers, baggage, express, 
from one station to another could be conveniently effected. 

All tracks would be above the street level, and a double- 
deck arrangement is proposed, with main-line tratlic on 
the upper level and suburban tratlic on the lower level. 
There would he ho blocking of the streets (except ly 
bridges), and the area occupied by the terminal could 
be covered by buildings. As to suburban and local trat 
fic, the plan would provide for through routing between 
the existing lines and for connecting all suburban lines 
with the made for an 


interstation subway loop around the area covered by the 


main-line stations. Provision is 
terminal, connecting with east and west subway lines ex- 
tending to loops under Grant Park. 

The designers recommend that this terminal should be 
for passenger service exclusively. They recommend fur 
ther that no freight terminal should be permitted wes 
of the river north of 12th St., as this would interfer 
with the westward expansion of the city, which should be 
facilitated as far as possible to provide for present and 
future requirements. 
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The International Road Congress 
Excursion to North Wales 


By EK. L. CorrueLy 


My promise to supplement the account of¢the buterna- 
tional Road Congress by a brief description of the ex- 
cursion to North Wales can now be fulfilled, as we return- 
ed to London on the evening of July 4 in time for the ban 
he great day ot the 
Mr. S. B. 
Pacific Division ot 
White & Co., of 
privilege of sitting 


quet al the Savoy llotel to celebrate t 
vear for all Americans in foreign 
Williamson (late 


the Panama Canal and 


parts. 
engineer of the 
now with J. G. 
London ) 


with 250 


and myself had the down 


Americans and some distinguished English 


Yuests to celebrate our Independence day. 
The North Wales 


excursion Chester 


Was from via 
Llandudno, Conway, Paenmaenmawr, Carnarvon, Bet- 
tws-y-Coed and Llangollen) to Shrewsbury. It was 


participated in by 44 Congress members representing 
seven different countries and we traveled in three large 
The 


dinners and visits to noted places 


motor 


“char-a-banes.” soclal functions—lhuinches. 


were an agreeable 
diversion from the technical work of road inspection. 
“Rare old Chester” is As all American 


Immediately 


as Tare 


aS ever. 
tourists landing at Liverpool! vo to Chester 


it IS unnecessary to deseribe 


it here, but in this instance 


‘The lo¢ 


ps in the new Grand Central Station, at New York 
ire to be used only by suburban trains (on one level) in pass- 
ing from the inbound to the outbound side, and by express 
and mail cars (on another level) The radii of the loop curves 
for suburban tratlic range from 155 to 260 and 400 ft The 
radii of the loop curves for express cars range from 330 to 
500 ft. at different points on the loops. These curves turn an 
angle of 180 Neither of these loops are as yet in service 
We are informed officially that while portions of the trains 
will stand on the loops, no portion of the equipment used by 
pussengers will stand on the loops while the equipment is 
being loaded or unloaded, The use of these loops is to approxi- 
mate the conditions of a through-station (so far as possible) 
ind keep traffic moving in one direction 


ENGINEERING 





NEWS 


ako 
































































as the guests of the City Council and the Mayor, we had 
unusual facilities for the historic landmarks of 
this ancient city. After the reception at the City Hall, 
we spent two or three hours inspecting the well built 
and maintained around accompanied by 
the Mayor and other city officials and the Engineer, Mr. 


Hl. F. Bull. 


On the morning of the succeeding day, July 1, we 


seelng? 
Chester 


roads 


left 


in our three large motor cars for Llandudno, visiting 
Hawarden, the home of Gladstone, Cr route. All who 
know Llandudno, the famous Welsh seaside resort, wilt 


had in seeing it after 
We were entertained at 
ner at the Imperial Hotel by the Chairman and Urban 


District Couneil. 


appreciate the pleasure we 


agalh 


an interval of 22 years. din- 


Resuming our tour next day, we stopped at Conway, 
where the Mavor and the City 
famous old castle. 


y Engineer showed us the 
At the Penmaenmawr Welsh Granite 
Company’s quarry we stopped to see one of the 
quarries of Great Britain. We 
ducted over the quarry on half a dozen cable inclines by 
the President, 
Was set off 


largest 


granite im were con- 


manager and engineers. A heavy blast 


for us on one of the upper terraces. 

We arrived that night at Carnarvon where a dinner was 
given us by the Carnarvon County Council and in the 
morning we had an opportunity to examine the Castle, 
the best ‘cudal the British 
It was the birthplace of the first Prince of Wales. 
Kdward First 


one ot 
Isles. 
King 


preserved lt castles in 


ily at war 


Was in dispute and nearh 
with Wales, when in a conference he agreed that the first 
prince of his family should be born in this Welsh Castle. 
This excellent stroke of diplomacy settled the business 
satisfactorily and the prince was born there shortly after- 
ward. 

On this day’s tour, we left the Welsh coast, which we 
had skirted all the way from Chester and turned inland 
the Welsh Vale of 


Llanberis in the shadow of moun- 


Wales, where enormous slate quarries wera 


The 
location Ol this road through a ditheult mountain &r 


reLlion 


through Mountains, penetrating the 


Snowdon, the highest 
tain peak in 


passed, and lunching at beautiful Bettwvs-y-Coed. 


makes one honor the abilitv of the engineers who con- 


structed it before the railroad era. In fact we traveled 


nearly all day over the Holyhead ana London road. 259 


Telford. While the 


has heen Maly 


miles long, 
oft this 


built by Thomas 


suriace 


P ] ] , 
famous old road renewed, 


times 
the firm foundation laid under Telford’s direction is still 
doing good service, 

We spent that night in the interesting 


Welsh 


reached Shrewsbury on the following 


town of 
Llangollen and 


day. 


At Shrewsbury the party was received by the Mavor 


and Council in the Guildhall, where we were offered the 


ee] . . ' . 
loving cup.” a custom gone back a hundred vears at 


the official reception oft thos whom the eCity Wy 


IsMes es- 
pecially to honor. 


It foes Without saving that we all partook of the eon 


tents of this great silve) 
Mavor, 


and insignia of office 


tankard, rising and making out 


best bow to. thr who sat in state with hi 


ISN Yor 
feous costume 
<word bearer behind him. 


Music Hall by In) 


bituminous and other 


A luncheon in thi vitation of the As 


paving material manu- 
facturers completed the excursion and the party returned 


& North Western Ry. 


soclation of 


to London by the London 
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Sewage Disposal at New Bedford, Mass. 


by 


SY NOPSIS—New Bedford is building an intercepting 
sewer, with screen and grit chambers at its lower end, 
and an outfall sewer into Buzzard’s Bay, about 3300 ft. 
long, exlending to 30 ft. of water. 
from the qrit chambers will he cleansed by washing be- 


The sand removed 
fore it is discharged onto the adjacent beach. Provision 
is made for adding apparatus to disinfect the sewage at 
fhe Screen and grit chambers should that he considered 
necessary ti the future. 
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Fig. 1. Location OF INTERCEPTING AND OUTFALL 


Sewers, NEw Beprorp, Mass. 


The city of New Bedford is located on two arms of 
Buzzard’s Bay: Clarks Cove on one side and the so 
called Acushnet River on the other. Both are compara- 
tively narrow and shallow bodies of water. At present 
all the sewage of the city is emptied directly into the 
cove or the river at the shore line by 39 outlets. The 
range of tide in these waters is only about 4 ft. and con- 
sequently the diffusion of sewage is very slow. This con- 
dition of affairs has resulted, after many years, In a very 
obnoxious pollution. 

Besides the generally bad condition resulting to the 
city on account of the present sewage disposal, there 
is the danger of infection of sea food, as the taking 
of shell-fish is becoming a considerable industry in this 
vicinity. The beaches also are so filthy that bathing 
is unsanitary and dangerous to health. 

At present the city has about 100 miles of sewers, 
To take care of these 
and to provide for future extensions, an intercepting 
sewer (Fig. 1) has been designed to run through the 


mostly on the combined system. 


city ina southerly direction close to the shore line where 
the topography is low and fairly flat. This will be a 
gravity sewer and will discharge in Buzzard’s Bay some 
3500 ft. bevond the extreme southerly shore line in water 
about 30 ft. deep. 

The point of discharge was determined upon as a safe 
distance from land to provide for a proper dilution and 
diffusion of the sewage in plenty of pure water. <A ser- 
ies of tests with floats at Various depths 
showed that the possibility of any sewage reaching land 


les submerged 
from this outlet was very remote, the prevailing winds 
and currents being favorable to good dispersion. 

There are certain small areas of the city which are too 
low to drain into the interceptor directly so that it 
be necessary to build three or four small pumping sta- 


wil] 


*Assistant Engineer, New Bedferd, Mass. 
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tions to force the sewage up to a proper grade. These 
stations will all be automatic with electrically operated 
pumps or air-compression systems. 


INTERCEPTING SEWER AND OVERFLOWS 


The intercepting sewer was designed to take care of 
120,000,000 gal. per day on a 0.03% grade. This capac- 
itv will be sufficient to take all the sewage for a popula- 
tion of 300,000, together with 1 in. of rainfall per day 
for one-third the area of the city. The remainder of the 
surface drainage will be carried by direct outlets or by 
overflow pipes from the branch sewers controlled by 
regulators. These regulators will be located at the junc- 
tion with the interceptor and will operate so as to over- 
flow the excess storm water into the present outlets to 
the bay by inverted siphons under the intercepting sewer 
2). The amount of water carried by these 
overflows will be small, probably not more than one- 


(see Fig. 
























fourth of the surface drainage, and that will come only 
in severe and continued storms so that it will be only 
slightly polluted by sewage. 
The main interceptor is about seven miles long, and 
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is being built of reinforced concrete, 1: 2:4 mixture. 
The upper end is to be equivalent to a 3-ft. diameter cir- 


cular section and will be increased as necessary to a 
7x73-ft. horseshoe section at the extreme end of the 
land (see Fig. 3). There is also a branch intercepting 


48x50-in. 
across the city 


section for about one-third of a mile 
near the south end. Blaw collapsible 
forms are being used in the work already started. 

On the large 
from 10 to 2 


sewer of 


reinforced-concrete sewer in open cut 
t ft. depth, accepted bids range as follows: 


Earth excavation. 

Rock excavation..... 

Concrete masonry..... 

Steel reinforcement. ... 

Underdrain, 6 in. (pipe furnished by city). 
Sheeting in place ; ; 


sacar a ia $1.25 to $1.50 per cu.yd. 
" . 4.00 to 5.75 per cu.yd. 
. 4.75 to 9.70 per cu.yd. 
.. 0.016 to 0.02 per lb 
. 0.15 to 0.30 per lin.ft. 
20.00 per M. ft. B.M. 


ScrEEN Hotse AND Grit CHAMBER 

As the intercepting sewer system is obliged to carry 
a large amount of surface drainage, it was considered 
necessary to devise some means of removing the sand be- 
fore it reached the outfall sewer. where it would no doubt 
settle and clog up the outlet in a short time. To 
this sand and also to eliminate objectionable 
floating material which might be brought with the sew- 
age, a screen and grit chamber has been designed. 

The building, 65x85 ft. in 
three sewage channels, 
weather flow, and one on either 
flow (see Fig. 4, p. 2 8). 
screelis and gates and, 1 
any time. 


remove 


plan, will be erected over 
the central one to take the dry- 
side to take the storm 
All channels are provided with 
necessary, may be shut off at 
with vertical steel bars 


The screens are box shaped, 


" 


34 in. in diameter spaced 114 in. ¢. to ¢. around three 
sides, the fourth side, or front, being left open toward 


the flow (see view Fig. 5). The bottom of the box is of steel 
plate with holes for drainage. The top is also of steel 
plate and there is a framework of steel connecting the 
top and bottom and supporting the rods. The sludge 
collected in the screens will be burned in the power house 
adjoining the chamber. 

The two storm channels have large settling basins 50 
ft. long with floors 6 ft. below the sewer invert where 
the sudden check in velocity will cause the sand _ to 
drop. One channel only will at a time, the 
other being cleaned meanwhile. The chambers are large 
enough so that no baffle-plates or other mechanical means 
of stopping the sand will be necessary. 


be used 


To clean the settling basins, sand pumps will be in- 
stalled. These pumps will force the sand directly to 
washers, which will be located over the central dry- 
weather flow channel and will be similar to the sand 
warhers used at water-filtration beds. After the sand 
is werhed it will be run out for filling on the shore. 
In some localities this sand washing would be unneces- 
sary lat located 
contamination 


a residential dis- 
from sewage-laden 


the screen house 
trict and the 
sand would be very objectionable. * 

Should the city in 
Buzzard’s Bay to be increasing to an unreasonable de- 
gree, the sewage will be treated with disinfectants, and to 
provide for this emergency a mixing room is to be built 


odor or 


future vears find the pollution of 


in the screen house where a solution of bleaching powder 
can be injected into the sewage through various small op- 
enings for the purpose of destroving the dangerous bac- 


teria. 
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JUNCTION CHAMBER 


The reinforced-concrete sewer meets the submerged 
outfall in a junction chamber, in which there is a hy- 
draulically operated sluice gate on each gate of the two 
lines of 60-in. pipe. Just back of this chamber is a 
tide-gate chamber with two tide gates, one behind the 
other, two being placed to insure a tight closing. The 
sluice gates are for emergency and flushing purposes only, 
but the tide gates 


will operate continuously to prevent 
high tides from backing up in the sewer. 


a _ 
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Fig. 3. Typican SECTIONS OF 
INTERCEPTING 


(As designed for 


REIN FORCED-CONCRETE 
SEWER, NEW Beprorp, Mass. 


Fort Rodman teservation and Wesi 
French Ave. In earth trench with 2 ft. of cover the design 
showed 27.3 sq.ft. of concrete in cross-section; the reinforcing 
bars showed 84 lb. per lin.ft. of sewer for 2 to 5 ft. of cover 
and 88.65 ft. for 5 to 8 ft. of cover. The design also provided 
that if soft ground were encountered, the side walls might 
have to be thickened and more reinforcement provided, as 
shown at “A,” “B” and “C” on the section for earth. Through- 
out, the invert was to be laid first.) 


not probable that the sewer will ever be under head except 


at the extreme end of the land section and in the outfall. 
THE SUBMERGED OUTFALL SEWER 


The outfall, laid in a 
for 3288 ft.. 


trench 
consist of 


dredged under the bay 
will eventually two lines of 60- 
in. cast-iron pipe, only one of which is now 
The other line will be laid when required by 
population. 


The contract for 


being laid. 
increase in 


the outfall was awarded to Patrick 
McGovern at the following prices (the pipe being fur- 
nished by the city) : 


26,000 cu.yd. excavation @ 55c. $14,300 


3,288 lin.ft. 60-in. pipe laid and backfilled @ $16 02,608 
Placing and riprapping outlet... 2,000 
Total.. aa Pk ; ; $68,908 


The average depth of the 
hard digging sand, 
large boulders. 


trench was & ft.. 
gravel and clay, 


mostly in 
interspersed with 
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The excavation was started with a scoop dredge at the 
outer end and carried towards the shore. As the work 
Was nearing completion a ledge of solid rock was struck 
and it was necessary to remove 340 cu.yd. by blasting. 
The rock was under about 20 ft. of water and was drilled 
by a so called drill boat, a scow with two 3-in. diameter 
steam drills mounted on the forward end. After the 
rock was broken up it was removed partly by a scoop 





Fic. 5. View or Box or GaGe SEWAGE SCREEN, NEW 
Breprorp, MAss,. 
dredge and partly by a lighter and diver. The exca- 


vation was not classified, all being included at 55c. per 
cu.yd., so that we have no prices for the rock excavation 
alone. 

The laying of the pipe was from a lighter (Fig. 6), 
the pipe being assembled on shore in 48-ft. sections, 
weighing about 50 tons each. 

The joint between the sections was calked under water 
by divers and bolted by two bolts, ohne On either side 
of the pipe. This joint is not the regular water-pipe 
joint but a special tapering spigot joint which could be 
made up on shore and then pulled apart so that it was 
only necessary to enter the pipes in position under water 
and hammer the lead tight. 

The pipes have been tested every 400 
a bulkhead at 


ft. by placing 
the line to a 
A leakage of 
\4,-gal. per lin.ft. of pipe per hour was allowed. There 
has been no trouble in keeping well inside this limit of 
leakage. 


the end and submitting 
hydraulic pressure of 5 Ib. per sq.in. 


The outfall was originally designed with a distributor 
outlet; that is, a large number of small holes along the 
pipes near the ends to diffuse the sewage through a large 
volume of water. This plan was finally abandoned as 
unnecessary and the present outlet for each line of pipe is 
through an upturned quarter-bend the full size of the pipe. 
The quarter bend is in two pieces for convenience in 
handling. It is believed that under so much water the 
sewage rising by its lower spectfie gravity and higher 
temperature will spread out into a wide conical shape 
and disperse in the currrents with reasonable rapidity. 
The outlet end is set in a large mass of concrete to 
insure stability. 


GENERAL 


All machinery at the pumping stations, gate cham- 
bers and screen house will be operated by electricity, 
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will be furnished from a 


a part ol 


which power planet erected as 
the screen house. 


The sewage-disposal system is about one quarter com- 


pleted. The total cost of the work wil be about $1,600,- 
O00. Of this the outfall will cost about $200,000, the 


screen house with erit chamber and power plant about 
$80,000, one pumping station with 10,000,000-gal. daily 
capacity about $23,000, and three other pumping stations 
about $5000 to $10,000 each. 

The work now under way is in five sections, four let 
out to contract and one being built by city day labor. 

Construction work was started on the submerged out 
fall seetion in January, 1912, and on the remforced-con 
crete sewer In open cut in April, 1912. Up to Apr. 1, 
1913, about $180,000 has been spent, about 309 of the 
total estimated cost of $1,600,000, 
pleted work on one of the 


This comprises com- 


60-in. lines of submerged 
outfall, a tide gate and sluice gate chamber, 10,200 lin. 
ft. of Ux72 ft. 


of 4x-ti-ft. reinforced-concrete sewer, 


reinforced-concrete 1800) lin.ft. 


a pumping station 


sewer, 


shown on the plan at Cove road, and some short tribu- 
tary pipe sewers. 

The total value of work already awarded is S600.000, 
including the 


a 


i 3-ft. 


SO00 


about lin.ft. of 


This 


and 
reinforced-concrete sewer. 


screen house 


Ux work 1s 


latter 





Fic. 6. LOWERING 48 Fr. or 5-Fr. Cast-Iron Pier From 


A Ligurer, New Beprorp OUTFALL SEWER 


just being commenced. The lower half of the system, 
at the south end of the city, will be ready for opera- 
tion about December, 1913, but the whole work will not 
be completed before April, 1915. 

The system was designed and brought to its present 
by Wilham F. Willams. Mr. Williams was for- 
merly city engineer but was recently appointed chief en- 
gineer of the Massachusetts Harbor and Land Commis- 


sion. 


stage 


He still continues to have supervision of the work 
as consulting engineer. 


o* 
ee 
A Conference on Concrete Road Building is to be held 
Chicago, Feb. 12-14, 1914, in connection with the Cement 


Products Exhibition. The temporary 
ference will be Dr. W. F. M. 


nois. 


chairman of the con 
lhli- 


engineers and 


Goss, of the University of 
An advisory hoard made up of prominent 
others interested in road construction has been organized 
The purpose of the conference is to bring together the latest 
experience in the construction of 


foster better 


concrete road surfaces and 
praetice in this class of road construction 














































The Latest Bridge Design for Sydney 
Harbor, N. S. W.; the Third 
Largest Span in the World 

The subject of the crossing of the harbor between 


Syvdiley and North Sydney, New South Wales, seems to 
have as perennial an interest as the Hudson River Bridge 
at New York City. 
for a fixed bridge and a floating bridge to connect the 


As early as 1878 there were projects 


two portions of the growing antipodean city, and in 1901 
the agitation crystallized in a government advertisement 
for competitive designs and bids for a bridge between 
Dawes Point and MceMahon’s Point in North Sydney. 
The board appointed to Pass upon the designs of the 
bridge recommended the adoption of that design pre- 
pared by J. Stewart & Co., of Sydney. This design was 
7 ENGINEERING NEWs, Sept. 1904. Ft 

¢ through trusses 


illustrated in 22, 
provided for a cantilever bridge havin; 
and a single deck with a channel span 1350 ft. long and 
500 ft. at one end and 580 ft. at the 
Long approaches were required in order to 


euchor arms of 


other end. 
reach the elevation nece sary to give a clear headway of 
170 ft. 
Span. 


above high water at the middle of the channel 
The bridge was to carry at one level a 35-ft. road- 
way, a double-track street railway and a double-track 


steam railway. There were also two 10-ft. sidewalks. 
The total estimated cost was $9,700,000, of which the 
main bridge, 3030 ft. long, represented $6,825,000, Sey- 


eral American firms were interested in the competition 
looked at time as though the bridge would 


be built by American engineers. 


and it one 

Qn account of financial depression, nothing was done 
toward the construction of this bridge, but in May, 1908. 
a commission was appointed to investigate and report 
upon the best practical method of estal lishing direct com- 
munication between the northern and southern sides of 
the harbor, which communication would avoid both ob- 
structions in navigation and provide the best route for 
traffic. The report of this commission was made under 
date cf Mar. 29, 1909, and was reprinted in ENGINEER- 
ING News, July 29, 1909, p. 128. 

After reviewing the various kinds of bridges which 
have been proposed for the different crossings, and the 
different types of sub-aqueous tunnels which had = de 
veloped up to that time, the commission reported in favor 
of a number of different tunnels connecting the two parts 
of the city. The bridge Was rejected on account of its 
great height above the water and the consequent long ap- 
proaches which would make the ferry trip above the shore 
line much shorter than the bridge trip. and, therefore. 
much more used by those requiring to cross the harbor. 
The report further stated that to increase the capacity 
of such a bridge in the future would be almost impracti- 
On the other hand, 
additional tunnels could be built without difficulty if traf- 
fic might require. 


cable and certainly very expensive. 


The different tunnels recommended 
were for street railway, steam railway and highway traffic, 
and were to be built by approximately the same method 
as was used in the well known Detroit Tunnel. 

As in the previous case, however, this recommendation 
was allowed to lapse, and early in 1912 the congestion of 


traflic in Svdnev and the very evident need for a 


CTOSS- 


ng 


between the TWO portions of the city broueht about 


ENGINEERING 











NEWS 














































Vol. 70, No. 5 
action on the part of the government. David Hay, a 
London Traction Expert, was brought to Sydney to in- 
vestigate the subject of transportation and J. J. C. Brad- 
field, of the Public Works Department of New South 
Wales, was appointed Engineer-in-Charge of the Sydney 
Harbor Bridge and City Transit. As a result of their 
investigations, a recommendation was made last winter 
and was adopted on May 30, 1913, by the New South 
Wales government, to connect Sydney and North Syd- 
ney by means of a bridge. This bridge was designed and 
the general scheme of its relation to the city railways 
worked out by Mr. Bradfield. The bridge has a some- 
what different location than that proposed in 1903, run- 
ning from Dawes Point to Milson’s Point, on practically 
the same line as the proposed highway and street-railway 
tunnel of the 1909 project. The new bridge is described 
as follows in The Surveyor and Municipal and County 
Engineer, July 11, 1913: 

The main bridge in the design consists of nickel-steel can- 
tilevers, supporting central girders, also constructed of nickel 


steel. The anchor or shore arms of the cantilevers and the 


harbor or cantilever arms are each 550 ft. long, while the 


central girder is 500 ft. long. The main piers supporting the 
cantilevers are placed 1600 ft. apart, center to center. The 
total length of the steelwork is 2700 ft. Provision is maue 


between the girders for four lines of electric railway and a 
roadway 35 ft. wide. Outside the main girders on the eastern 


side is a motor roadway 17 ft. 6 in. wide, and on the western 
side a footway 15 ft. wide. A headway of 170 ft. above high 
water is provided for shipping under the bridge. The main 


piers and the anchor piers are to be constructed of masonry 
of bluestone The approaches consist of reinforced 
On the southern side the road- 
way and footway reach the surface of the ground at the in- 
tersection of Princess St. and Argyle St., while at the northern 
side the roadway and footway reach the ground at about the 
intersection of Burton St. and Alfred St. opposite the Town 
Hall, North Sydney. 


concrete, 


concrete or steel arch spans. 


In connection with the bridge, there has been also 
recommended a system of subways and rapid-transit lines 
through the city, which will connect with the bridge and 
outlying districts. This system is to be submitted to the 
government for approval very soon. The bridge itself is 
estimated to cost about $13,000,000, and the street rail- 
Ways and subways, according to our authority, about $5,- 
000,000, although this latter figure seems to be very low. 

The main objection to the tunnel proposed in 1909 is, 
according to Messrs. Hay and Bradfield, that the grade 
would have been heavier and the distances by rail longer. 
under water, than over the water. The maximum riss 
against the train by bridge would be 136 ft., as com- 
pared with 181 ft. by subway. In his report, Mr. Hay 
estimated that the additional length and severer grade 
would add at least 15% 
alone, on one portion of the connection between the tw 
parts of the town. 


to the cost of electric current 


It is estimated that the bridge will be constructed and 
ready for traflic in seven years’ time, although this figure 
is dependent upon the final adoption of the scheme by 
the government. At present, the scheme has been 
adopted by the Standing Public Works Committee of 
the New South Wales government, but the appropriation 
for the construction has yet to be made. In view of the 
previous history of the project, it is hy no means certain 
that the construction will be carried out. Tf built. the 
Svdney bridge will be the third longest span in the world. 
being surpassed only by the Firth of Forth and Quebec 
cantilevers and being equaled by the Williamsburg (New 
York City) suspension span. 





July 31, 1913 
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Some Reasons for the Increase in Pub- 
lic Debt and the Raising of Tax 
Rates 


In connection with the perennial complaint of in- 
creased public indebtedness and growing tax burdens, it 
is generally overlooked that a good part of this tax bur- 
den really does not mean increased expense to the indi- 
vidual or to the property owner, but is due to a mere 
change from private to public control of industry. The 
bulk of the increase in public debt and taxation comes 
because the city, the state and the nation does for us 
all now what was formerly done by private enterprise, 
but none the less at our own charge. 

By way of illustration: We now pay taxes for road and 
bridge construction and maintenance instead of tolls 
for the use of highways and bridges. We pay taxes for 
electric or gas street lighting instead of each householder 
buying a kerosene lamp and the oil to burn in it, and 
keeping it burning on a post in front of the house on 
dark nights. We pay taxes for municipal garbage and 
ash collection instead of hiring a private scavenger. These 
are but examples of a long list of supplies and services 
now furnished by some government body instead of by 
the private tradesman or the private corporation operat- 
ing under a franchise. 

Again, public debts and taxes are higher because the 
public demands vastly more than was deemed ample 
a generation ago. Perhaps this is extravagance in some 
respects; but in others it :s publie recognition of the 
fact that good public service, pure water supply, sanitary 
sewage and refuse disposal and well lit and well paved 
streets are worth what they cost. 

It is little short of nonsense to eall this change from 
public to private organization the growth of paternalism 
in government. The change is really a part of the great 
codperative movement of the day. Of course, in the 
great shift from private to public codperative service, a 
considerable increase in the burdens of taxation may fall 
upon men of wealth compared with those of small means. 
A part of this increase is justifiable beyond dispute as 
a contribution to the general welfare in accordance with 
ability to pay as well as in proportion to benefits re- 
ceived. 

Where injustice prevails, it is chiefly because of 
failure to so adjust rates for certain services—like house- 
hold charges for water and light—as to make them pro- 
portionate to cost and benefit. With a proper distribu- 
tion of service costs betweer private consumers individ- 
ually, and again between all private consumers on the 
one hand and the general public (as the city) on the 
other, the wealthy man pays only his due share of the 
cost of service, whether the service is private or coOper- 
ative. 

There remains, it is true, the question of excessive cost 
under public ownership of public utilities as compared 
with private ownership; but we think a careful investi- 
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gation would show that any excess of this kind which 
there may be makes up but a small percentage of the in- 
creasing burden of debt and taxation. Even should it be 
granted that water or light companies build and operate 
their works at ‘ess cost than do cities, it does not follow 
that the private consumer or the taxpayer gets the bene- 
fit. 


2 
eo 


Fixing a Basis in Advance for Com- 
parison of Alternate Bids 


It happens very often in receiving bids for public work 
that bidders will be asked to quote prices on alternative 
methods or materials, leaving the decision to be made 
later as to which material or method shall be adopted. 
Desirable as this plan is, it often gives opportunity for 
charges that favoritism or even corruption has prevailed 
in the final award of bids. 

We have before us a specification in which a simple 
plan was adopted to prevent the possibility of any such 
charges and enable the contract to be awarded to the 
lowest bidder under direct competition as laid down in 
the specification. The specification referred to is one 
in connection with the new supplementary water-supply 
for the City of Hartford, Conn., which is being con- 
structed by the Board of Water Commissioners of Hart- 
ford under direction of Mr. Caleb Mills Saville as chief 
engineer. 

A 42-in. pipe line about 714 miles long is an 
important part of this work, and bids were invited both 
for steel pipe and for cast-iron pipe. To allow for the 
greater friction in riveted steel pipe, its diameter was 
fixed at 44 in. in comparison with 42 in. for the cast- 
iron pipe or for lock-bar steel pipe. In order to assign 
a definite value to the superior advantage of cast-iron 
pipe as regards durability, etc., the following clause was 
inserted in the invitation to bidders: 

In comparing the bids for the award of this ccatract, an 
addition of 15% will be made by the Board to the prices 
proposed for steel pipe. This addition is to be considered 
for the purposes of this award as the resultant difference 
in value to the Board between the steel and cast-iron pipe, 


taking into account durability, reliability, leakage and other 
pertinent factors. 


The bids were canvassed on the basis 
and the contract was awarded on June 23 to the low- 
est bidder. It is noteworthy that while this low bid was 
for 42-in. cast-iron pipe at a total cost for the whole 
work of $427,538, the next lower bidder who offered 
44-in. riveted steel pipe was only $1400 higher after the 
15% per cent. addition was made to his bid, and the 
next bidder who offered 42-in. lock-bar pipe was only 
$3500 higher than the lowest bid. There would probablv 
be a wide difference of opinion among engineers as to 
whether 15% was too much or too little to allow for the 
advantage of cast-iron pipe over steel pipe, but the can- 
vass of the bids proves that the allowance was a sur- 
prisingly exact measure of the relative cost of these var- 
ious kinds of pipe. 


above set forth 




































































































































































































Railway Terminal Developments 
in Chicago 

The railway terminal situation at Chicago has entered 
upol a rather unusual phase, since the city authorities 
have taken the position that the municipal aspects of the 
problem should receive greater consideration, in the in- 
terests of the city and the public. The city has decided, 
therefore, to have the several recent improvement projects 
investigated by an engineer on its own behalf, and to defer 
action upon them until his report is made. In another 
column we present some description of the several pro- 
Jects, 

The recent developments im the terminal problem have 
ENGINEERING NEWS of Feb. 27 
June 12, but we may explain that the present situation 


been reviewed in and 
has arisen from the proposition of the Pennsylvania Co. 
to rebuild the old Union Station on an enlarged scale 
line with modern This station 
by the company and is used by five railways, two of which 
are parts of the Pennsylvania System. Four of these 
roads indorse the project, but the fifth seems to have 
taken no active interest in it. The plans have been in 
preparation for some vears, and about a year ago the com- 


and in ideas. is owned 


pany was asked to make the general location conform to 
the “Chicago Plan?” which had been drawn up by rep- 
resentatives of the city and various civic organizations. 
and which was largely the work of the late D. Tl. Burn- 
ham, ' This plan 
Was prepared with a view to the systematic expansion 
and development of the city on both utilitarian (or com- 
mercial) and 

The railway company, however, declined to consider 
this proposition, preferring to adhere to its present loca- 
tion. This resulted in some public opposition when its 
plans were submitted, and in the criticism of the plans 
several points of objection were raised. Following this, 
several projects were brought before the public and the 
municipal authorities providing for a general improve- 


one of Chicago’s leading architects. 


wsthetic lines. 


ment of the terminal system as a whole, instead of the 
Public. hearings were held 
for the presentation and discussion of these projects, 


reconstruction of one station. 


and the outcome was that the council committee on ter- 
minals appointed an engineer to examine the various 
plans and report upon the most desirable means of im- 
proving the terminal system, as noted elsewhere in this 
Issue, 

As suggested editorially in our issue of June 12, it is 
very desirable that instead of the city simply accept- 
ing plans prepared by the railways, there should be co- 
operation between the city and the railways in the prep- 
aration of the plans, so as to insure that the interests of 
the public and the municipality will be given due con- 
sideration. This is the position now taken by the Coun- 
cil Committee on Terminals, as noted above. In a re- 
letter, Mr. Delano, President of the Wabash R.R. 
(who has been interested in the terminal” problem for 
some vears) states that within the next few vears large 


cent 


expenditures will have to be undertaken for the improve- 
ment of four of the six present stations, and the ques- 
tion for the public to consider is whether each group 
shall be allowed to work out its own solution (independ- 
ently of other groups and of the city’s street improvements 
and rapid-transit facilities), or whether the city shall in- 


sist that the railways codrdinate their terminal facilities 
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in order to provide for the interests of the public. He ex- 
pressed the opinion that if this latter step should be 
taken by the city, the railways would sink their differ- 
ences and agree to have a solution of the problem worked 
out by a committee of engineers. 

For many years there has been a growing demand for 
the rectification of the Chicago railway terminals, and 
especially for the release of the large areas of land in 
the heart of the city which are owned by the railways 
and used mainly for freight yards and sheds. The ar- 
rangement of the freight terminal facilities is hopelessly 
confused and without any attempt at svstematic planning 
or coordination. The facilities are quite inadequate for 
present requirements, and cause great congestion of street 
traffic. Further, the great area occupied forms a: ef- 
fective barrier to proper expansion of the commercial sec- 
tion of the city. 

While the passenger terminals receive most of the pub- 
lic attention, it is the freight terminals which are the 
main the trouble. The passenger stations 
proper take up comparatively little space, and their rail- 
way approaches, where separated from the street grades, 
are not seriously objectionable. The principal objections 
to elevated approaches are the obstructions to main 
streets due to the bridges: these are usually low, of con- 
siderable width (making the street dark), and very fre- 
quently have lines of columns in the center of the street 
and on the curb lines. 


source of 


The freight vards, however, form 
an actual barrier, since the large areas occupied are 
crossed by only a few streets, the railways having been 
allowed to close many streets which should properly ex- 
tend across their property. Much of the business done 
in these yards should be done in outlying yards and the 
The 
local business proper could be handled more efficiently 
on a much smaller area if planned systematically and 
on modern lines. 


railways are slowly making a move in this direction. 


Various plans for improving both the passenger and 
the freight terminals have been put forward from time 
to time, and those for the passenger stations may be di- 
vided into three classes: (1) The improvement of one in- 
dividual station, regardless of the terminal problem as 
a whole; (2) the establishment of a group of separate 
but adjacent and codrdinated stations: (3) the estab- 
lishment of one vast union station for the use of all the 
railways. The second and third plans provide for con- 
venient transfer of passengers, baggage, ete., between dif- 
ferent roads. This would eliminate the enormous amount 
of tratiic of busses and transfer wagons which cross and 
recross the city in their routes between the present widely 
separated stations, thus adding materially to the traffic 
congestion on the streets. The second or multiple-unit 
plan has the advantage that the stations could be built 
and operated by groups of railways, while the third plan 
would require the codperation of all the railways in form- 
ing a terminal organization to operate the one great sta- 
tion. 

It is of interest to note that three of the present pro- 
jects provide for loops of 180° in the stations to avoid all 
reverse movements. In two of these projects at least, the 
loops would be traversed by main-line trains and by every 
train using the terminal. Such an arrangement seems 
unlikely to commend itself te railway engineers or oper- 
ating officers, owing to the possible difficulties of travers- 
ing such curves with long at! heavy trains, and especi- 
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ally of starting such a train on these curves. The amount 
of rail wear and track disturbance would be very great, 
while the difficulties of adjustment and renewals would 
be serious. The loops in the Grand Central station at 
New York are for suburban trains and express cars only, 
and will be used only by a certain portion of the traffic. 
These loops have not been put in service and the same 
is true of the loops at the South Station in Boston. The 
latter were built several years ago and were intended for 
suburban service only. 

Under the circumstances, the city is to be congratu- 
lated upon the way in which the authorities have handled 
the present situation, and Mr. Wallace’s report may be 
expected to be of rather exceptional importance and in- 
terest. 


The Buffalo Grain-Elevator Dust 
Explosion 


Every engineering student and every engineer should 
have indelibly impressed upon his memory a clear under- 
standing of the fact that any combustible material what- 
ever, when in the form of fine dust, offers the possibility 
of a disastrous explosion. Every little while this possi- 
bility becomes a grim reality, as happened at Buffalo last 
month when a huge plant for drying and storing grain 
and manufacturing grain products was instantly wrecked 
with a loss of over thirty lives. 

The Buffalo disaster, which was described on page 
88 of our issue of July 10, is the most recent of such 
fatal calamities, and because of the large number of the 
victims and the wide publicity given to it, it ought to 
serve a useful purpose in impressing on the public as 
well as on engineers the inherent danger in all such com- 
bustible dust. Apparently nothing short of such serious 
and fatal disasters will impress the lesson of danger 
with sufficient force to induce precautions against such 
disasters. 

Notwithstanding the many dust explosions on record, 
one reading a report of the testimony recently taken at 
the coroner’s inquest in Buffalo on the victims of the 
Husted elevator explosion might suppose that such ex- 
plosions had been practically unknown hitherto. For ex- 
ample, one of the principal withesses at the inquest was 
the general superintendent of the mill, who is a grad- 
uate in chemical engineering from Cornell University. 
Ife described the various precautions taken to guard 
against fire and explosion, such as the wire-guarded elec- 
tric-light bulbs, the placing of wires in conduits, the rules 
against smoking, the requirements that switching loco- 
motives should not run into the buildings, but not a word 
as to the cause which in his opinion had produced the ex- 
plosion. The assistant superintendent could give no in- 
formation as to any causes which might result in such an 
explosion as that of June 24. The chemist at work in 
the plant’s laboratory at the time of the explosion had 
no information concerning the dust in the mill and had 
not studied grain-dust explosions. A millwright em- 
ployed in the plant testified that there was even less than 
the usual amount of dust on the floors as the place had 
been given a thorough cleaning a few days earlier. An- 
other millwright gave similar testimony. Numerous other 
witnesses were brought forward to testify that the mill 
and its equipment were in good condition and apparently 
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safe. Having developed by this remarkable testimony 
that there was no assignable cause for the explosion, the 
inquest was adjourned until Aug. 28, when experts will 
be called by the state in the endeavor to learn why the 
explosion occurred. 

One can readily understand that in a coroner’s inquest, 
where it is attempted to fix criminal responsibility upon 
some person or persons for a disaster involving large loss 
of life, there is a very natural tendency to cover up the 
facts, scientific and otherwise, and shroud the whole af- 
fair with a cloak of mysterv. 

To any competent engineer or chemist, however, there 
is no mystery whatever in what occurred at Buffalo. It 
is merely the last of a long, long series of dust ex- 
plosions which during the past half century have cost 
thousands upon thousands of lives and many millions of 
dollars of valuable property. It is well established that 
in most coal-mining explosions the destructive agent 
is not gas, but fine dust. Flour mills, grain elevators, 
candy factories, starch works and numerous other in- 
dustries in which fine organic dust is distributed through 
the air have each contributed its quota of victims to 
teach the lesson as to the explosibility of fine inflammable 
dust. 

Mention may be made also of the numerous disasters 
which have occurred in connection with the burning of 
powdered coal. Many in the cement industry will recall 
especially the disastrous explosion at the Edison cement 
works nearly a dozen years ago in which Prof. Darling 
and a number of others lost their lives. 

There is one point regarding dust explosions which 
deserves especial emphasis and which every engineer par- 
ticularly ought to understand, and that is that only a very 
small quantity of dust is required to create a most vio- 
lent explosion. 

The proportions of dust to air for complete combus- 
tion may be set roughly as one pound of dust to from 10 
to 20 lb. of air. By volume the proportion would be one 
part of dust to several thousand parts of air. But tiiese 
proportions are not necessary to cause disaster. If the 
particles of dust floating in the air are close enough to- 
gether so that flame may be transmitted from one par- 
ticle to the next, there may be a fatal accident even if 
no explosion occurs. A writer in the Railway Age Ga- 
zette of July 18 describes a fatal disaster in the pow- 
dered-coal plant of a cement mill as follows: 

All these explosions are 
floating in the air in 
Strata. 
plants a 


caused by impalpably fine dust 
This floats in layers or 
At a recent explosion (?) in one of our biggest cement 
foreman and 


suspension. 


some of his men were repairing and 
cleaning a coal-grinding mill. One of the men had rammed 
a piece of waste on the end of a stick into a part he was 


cleaning and somehow (no one caught fire as he 
pulled it out. was a swift hissing sound 
like a pinwheel going off, or escaping steam, and in a flash 
this indescribable death traveled the length of the 


knows) it 
Immediately there 


room, 


down a stairway and back several times in layers just like 
a train of powder, only there was no report, no explosion, 
just a hissing. The men came out—they were absolutely 


denuded, yet seemed to retain all their faculties. The fore- 
man said: “I'm done for and am going to die.” He still had 
enough life in him to tell what had happened before he be- 
came unconscious. They all died very shortly afterward. 
With our present-day knowledge of the nature of com- 
bustion, there is no mystery whatever about what occurs 
in a dust explosion. Twenty-five or thirty years ago a 
popular scientific lecturer in England demonstrated in a 
most convincing way the nature of combustion and ex- 
plosion. He had a series of chambers filled with various 













































































































































































































combustibles of different fineness graded all the way from 
kindling wood down to fine shavings and then to fine 
dust. He the audience 
smaller the particles of the combustible, the more rapid 
is its combination with the oxygen of the air and the 
With fine shavings placed 
under a box, sufficient explosive pressure was produced 


thus demonstrated to how the 


vreater the resultant pressure. 


as they were ignited to raise the box some distance; but 
whereas the shavings require several seconds to burn, 
fine particles of organie dust which can float in the air 
require only a very minute fraction of a second. When 
one Clearly understands that even the explosion of such 
substances as gunpowder or dynamite is only an ex- 
tremely rapid combustion, the mystery of the explosion 
of combustible dust floating in air ceases to be a mys- 
tery, 


o- 
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Safeguarding Life in Factory Fires 


The fatal fire last week in a clothing factory at Bing- 
hamton, N. Y., in which some sixty persons—over half 
the number in the building—were burned to death, calls 
renewed attention to the pressing problem of safeguard- 
ing the the millions of men and women who 
spend the daylight hours in crowded factories. 

To those who have given careful study to this subject 
it is clear that many of the safeguards on which chief 
reliance has been placed in the past for the protection 
of life under such conditions are useless or even worse 
than useless. In the Binghamton holocaust, for instance, 
a part at least of-the loss of life is claimed to have been 
due to the fact that as frequent fire drills had been held 
in the factory during the last two months, the girls 
employed in the factory thought the alarm sounded when 
the fire broke out was only a tre drill. lence they were 
slow in responding to it and even stopped to get clothing, 


lives of 


purses, ete., before going down stairs. 

This terrible disaster at Binghamton makes especially 
timely the valuable paper of Mr. IT. F. J. Porter, read at 
the recent Baltimore meeting of the American Society of 
Mechanical Engineers. Elsewhere in this issue we re- 
print Mr. Porter’s paper practically in Tull; and we wish 
here to call especial attention to his recommendation, 
which appears to be by far the most practicable and 
meritorious suggestion evcr made for safeguarding the 
lives of employees in the upper stories of factory build- 
Ings. 

In the first place Mr. Porter demonstrates conclusively 
in his paper, what every engineer who has carefully 
studied the subject well knows; that by no form of ver- 
tical fire-escape ever built or proposed, whether it be 
stairways inside or outside, ladders, or any other means, 
is it possible for the hundreds of people employed on the 
upper stories of high loft buildings to reach the street 
in safety before a fire has spread fast enough to cause 
destruction. Mr. Porter also points out that making 
the building itself fireproof makes little difference in the 
danger to human life where industrial processes are car- 
ried on dealing with large quantities of inflammable ma- 
terial. This has been demonstrated by numerous fires 
which have occurred in buildings of fireproof and slow- 
burning construction. Mention may be particularly made 
of the fireproof Asch Building in New York City, in 
over a hundred girls employed by the Triangle 


Refer- 


which 
Waist Co. were burned to death two years ago. 
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ence may also be made to the terrible loss of life in the 
Iroquois Theater fire in Chicago at an earlier date in 
which the structure of the fireproof theater building itself 
Was practically uninjured. 

Mr. Porter’s proposal for a manufacturing loft build- 
ing in which the lives of the occupants would be effect- 
ively safeguarded is substantially as follows: Near the 
middle of every such building have a substantial fire wall, 
extending from the foundation to the topmost story and 
dividing the building into two parts. On each floor of 
the building this fire wall would be pierced by two or 
more doorways equipped with automatie fire doors. Each 
half of the building on either side of the fire wall would 
have stairways extending from the top of the building 
to the bottom. As this vertical fire wall through the 
building really converts the structure into two separate 
buildings, fire may start in one of these buildings and 
spread to a considerable extent before the o** r build- 
ing will become endangered. 

If fire breaks out on any floor of this building, em- 
ployees on that floor can quickly escape through the 
doors in the fire wall to the other side and the fire doors 
closing after them prevent the flames following. If the 
fire spreads so that other floors are threatened, the em- 
ployees there can likewise make their escape to the other 
side of the fire wall. Then if the ] 1ilding on that side 
of the wall should eventually be endangered by the burn- 
ing of the other half of the structure, there would still 
be enough delay to permit all the occupants of the build- 
ing to make their way down the stairways to the street 
at comparative leisure. The fact that they were in no 
immediate danger and that the flames were not follow- 
ing close after them would doubtless be sufficient to pre- 
vent a panic and resulting loss of life. Mr. Porter’s plan 
is not applicable solely to loft buildings used for manu- 
facturing purposes. In department stores, for example, 
which have long been realized to present the possibilities 
of a terrible holocaust, such a vertical fire-wall division 
separating a building into two parts transforms present 
dangerous conditions into comparative safety. Tlospitals 
and asylums are another class of buildings in which th's 
offers practically the only possible means of reasonable 
safety for the inmates. 

We recognize, of course, that to carry out Mr. Porter’s 
suggestion in the best possible manner the building 
should be constructed in this manner criginally, and, 
furthermore, the building should cover a fair-size area. 
“fany property owners controlling only a small plot of 
land naturally desire to build upon it a many-story struc- 
ture too narrow to permit of its economical division by 
a fire wall through the center. 

Such considerations, however, ought not to stand in 
the way of securing public safety. It would be difficult 
to exaggerate the amount of class feeling and hatred of 
labor for capital which has been stirred up by the loss 
of life in the Triangle factory fire. It is well known 
that labor agitators and socialistic and anarchistie orators 
make use of every such occurrence to incite enmity 
against capital and property interests. 

This fact alone makes it eminently worth while to 
enact stringent legislation for the reasonable protection 
of the lives of factory workers. A considerable number of 
laws and factory ordinances were put in force as 
a result of the Asch Building fire; and already it is an- 
nounced that state labor departments and state legisla- 
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tures are at work framing new ordinances as a result of 
the holocaust at Binghamton. 

The trouble is that all the safeguards on which energy 
has been hitherto expended are fatally ineffective. Every 
engineer who follows Mr. Porter’s careful analysis else- 
where in this issue, must admit that his demonstration 
is conclusive as to the limited capacity of all means of 
vertical escape from a crowded high building. The fire- 
wall division, however, gives to the employees on the 
upper floors of a building nearly as ready means of escape 
as is available to those working in a one-story structure. 
The plan deserves, therefore, the widest possible publicity. 
We believe a large part of the present stringent measures 
in factory legislation and labor-department supervision 
over workshops aimed at safeguarding from fire and panic 
could much better be expended in promoting the fire-wall 
method of protecting life. 


LETTERS TO 
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A Comparison of Old and New De- 
signs for Vertical-Lift Bridges 


Sir—In the description of direct-lift drawbridges with- 
out cables in ENGINEERING News of June 5, it is stated 
that “up to the present time all these bridges have been 
operated by cables and winding drums.” This was cor- 
rected in your issue of July 3, where it was shown that 
a lift bridge at Dresden was balanced by levers and 
worked by toothed segments without the use of chains. 
cables or sheaves. This bridge was quite a small affair 
12 ft. long, 29.5 ft. wid, with a lift of only 5.2 ft. 

The article is further incorrect in reference to the 
method of operating lifting spans. They were not all 
“operated by cables and winding drums,” for several of 
the early ones were worked by water ballast. A design 
made in 1872 by E. T. Laing for a lift bridge at New- 
port, England, was intended to be operated by admitting 
and withdrawing water from the counterweight boxes in 
the towers. A similar method was put into execution in 
1873 at Spencer Dock, Dublin, and in 1878 on a bridge 
at Caleutta, India. During the last ten years, new lift 
bridges over the Erie Canal in New York State have been 
operated by pistons under hydraulic pressure from the 
city mains. An example of these is a bridge at Lock- 
port, completed about 1900. 

Lift bridges have been operated frequently by rack and 
pinion gearing, the racks being fastened to the tower 
posts, one of the first thus equipped being that of 1848 
over the Grand Surrey Canal (England). Racks and 
pinions were also used in 1868 on a lift bridge at Paris, 
and a design for the New Bremen bridge, made by the 
writer in 1904, showed a similar arrangement (Flectri- 
cal Review, Dec. 31, 1904). In this case the gearing 
and motors were placed beneath the floor, as shown in 
your issue of June 5, for a bridge at Pine Bluff, Ark. 

The statement that all these bridges “have been bal- 
anced by counterweights suspended from other cables,” 
is also incorrect. During the last ten years, air-tight pon- 
toons or buoys have been extensively used as substitutes 
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As we have said before, to carry this suggestion out in 
the best possible manner the building should be con- 
structed originally with such a fire wall and with stair- 
Ways at opposite ends of the building. There are, how- 
ever, many buildings already erected, especially those of 
fireproof, or slow-burning construction, which could be at 
comparatively small expense remodeled according to this 
plan and which if so altered would be vastly safer for 
their occupants than they could possibly be made in any 
other way. 

It may be remarked in conclusion that when Mr. Por- 
ter’s paper was read at the Baltimore meeting of the So- 
ciety in May, it received the highest commendations from 
those present. It is to be hoped that engineers, who cap 
best appreciate the value of Mr. Porter’s suggestion, will 
take every possible means to give it such further publicity 
as may be in their power, 


FRE. EDTTOR 
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for counterweights, examples being those in the lift 
bridges at Lauenenburg, Germany and Rochester, N. Y., 
both completed about 1902. Floats were also used by 
Vescovali, in 1593, on a bascule bridge over the Tiber 
River near Rome. The placing of counterweights below 
ground is not a new departure on lift bridges, as might 
be inferred from your description, for they were so ar- 
ranged by J. J. Hood in 1848, and were similarly dis- 
posed on a bridge at Paris in 1886. 

Direct-lift bridges with double balance levers, as shown 
in your article of June 5, are a modification of the fa- 
miliar type known as the Dutch portal bridge, with the 
span rising horizontally instead of revolving about a 
shore hinge. A lever arrangement working on a fulcrum 
tower was installed at Dublin in 1873, the bridge being 
counterweighted by water ballast; the amount of water 
was increased or diminished for the purpose of raising 
or lowering the span, the movement being automatic. 

Your article further stated that “there are objections 
against the cable system of operation, such as the possi- 
bility of breakage, cost and trouble of renewing the cables, 
adjustment for stretching, and the general care of the 
cables and sheaves.” These objections are common to 
structures and machines of nearly every kind where parts 
wear out and must be renewed, and the disadvan 
tage of cables in lift bridges is much a matter of 
opinion. It is true that several unfortunate  acci- 
dents have happened, due to the breakage of cables, but 
these have been no more frequent than the accidents to 
other kinds of moving bridges, and it is well known that 
some of the foremost bridge engineers specify cables or 
chains, rather than more rigid forms. Chains were used 
on a lift bridge in England more than 60 years ago; they 
were preferred also in a bridge at Paris in 1868, and later 
on its renewal. <A recent lift-bridge design patented by 
Frank C. Osborn includes eye-bar cables passing over hex- 
agonal sheaves at the tower tops, a most ingenious ar- 
rangement. 

The method of supporting trusses from intermediate 
upper panels is not a new departure, because many de- 





signs for baccule bridges with cables and shore towers 
have the leaves supported in this Way. Direct-lift bridges 
with double-balance levers are practicable for small lifts 
only, the one shown in your description having a maxi- 
mum vertical movement of 32 ft. It is difficult to see 
how a rise of 150 ft. could be economical in this type of 
bridge, 

In reviewing the general proportions of direct-lift 
bridges which have been built, it appears that im only one 
case (the cable-operated bridge at Kansas City) has the 
span length exceeded 300 ft., as proposed by Oscar Roper 
in 1867. The Hawthorn Ave. cable-operated bridge at 
Portland, Ore., has a moving span of 245 ft., about the 
same as the lever-operated bridge proposed for Lake St., 
Chicago, Few designs for direct-lift bridges have ex- 
celled that made in 1850 for crossing the Rhine at Co- 
logne, Where the estimated cost of the whole structure was 
$1,184,000, 

Much emphasis is often placed on the adaptability of 
lift bridges to shifting river channels, a condition which 
has occurred on the Missouri and other rivers in the 
prairie states. It is interesting in this connection to note 
that a design of this kind with a succession of cantilever 
spans appeared in Europe in 1890. The bridge was a 
deck structure and towers for the lifting span could be 
moved to suit the position of the deepest water. 

The use of stairs to reach the span when raised or 
partly raised, is common practice in Europe and has sev- 
eral times been proposed in America, as on one of the 
Newton Creek designs of 1896. The revival of old draw- 
bridge inventions was referred to at some length by the 
writer in ENGINEERING News, Feb. 15, 1912, and to 
those who are familiar with the history of bridge engi- 
neering it would seem difficult to present any device that 
is wholly new, or without some precedent. 

H. G. TYRRELL. 

Evanston, Ill, July 12, 1915. 
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The Limitations of Artificial Stream 
Controls for Gaging Stations 


Sir—I have read with interest the article by C. Robert 
Adams in your issue of June 26, 1913, upon the estab- 
lishment of artificial controls for stream-gaging sta- 
tions, and although there is no doubt but what there 
is decided merit in such a control for certain streams 1n 
most localities, it falls far short in many others. This is 
especially true of a flashy stream that carries much light 
sand and gravel. The writer a few years ago had oc- 
casion to make very extensive measurements over a very 
carefully made concrete apron that extended for a dis- 
tance of about twenty feet up and was downstream and 
was raised slightly above the bed of the stream. This 
apron extended the entire width of the stream. 

The results were very discouraging and instead of 
being able to establish a true rating curve with a mini- 
mum number of gagings, it was necessary for the gager 
to practically live at the station in time of high water and 
gage continually, as the sand settled over the weir apron 
to a depth of eight feet, varying according to the stage 
of the flood. This sedimentation would be in evidence 
for several days following the storm but would event- 
ually disappear, leaving the stream bed swept clean, with 
euly the large rocks along the stream bed remaining. 
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My conclusion is, therefore, that in some places the 
control is extremely valuable and in others it is not worth 
the cost of placing. In other words, the artificial control 
is not a panacea for all stream-bed irregularities at a gag- 
ing station. 

G. S. SrrouT. 
12 Hearst Bldg., San Francisco, Calif. 
July Lt, 1913. 
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More ‘‘Notes on the Pitot Tube’”’ 


Sir—This is to amplify the remarks I made in my 
article, “Notes on the Pitot Tube,” published Apr. 17, 
1913, in ENGINEERING NEWs and to comment on some 
of the fallacies which Mr. Guy introduces in his article 
“Origin and Theory of the Pitot Tube,” published June 
5th, 1913, in ENGINEERING NEWs. As Mr. Guy devotes 
considerable length to discussion of my article, I will 
answer his points in order. 

To have experimented with moving water would have 
been very unsatisfactory in my case because the most 
important thing, the speed of the water, would depend 
on some questionable measurement. As for the effect 
of a pulsating current, I did not, nor did I intend to, 
discuss at all in my article. To have experimented with 
a fluctuating current would have been a complete waste 
of time unless the nature of the pulsation had been ac- 
curately known. 

Mr. Guy does not devote much attention to my vulner- 
able point (if any), viz., the assumption that I made, 
so a more definite statement of my position may be ad- 
vantageous at this point. First, I tried three different 
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diameters of plain piping and found that h = ,—. I am 
2y 


aware of no theory which explains this; to say that 
yp? ae ' 
y where 4 is empirical, seems decidedly ir- 
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rational. Pitot’s axiomatic statement that h = 5 ; is not 
te € 


a proof, and was evidently not accepted as true, judging 


_v? 
from the prominence given to the h = C ; formula. I 
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next developed a legitimate proof which, if rigid, would 
apply equally well to all forms of mouthpieces. This I 
doubted, thinking that eddies would be set up in the 
case of the flat plate, and possibly of the conical mouth- 
piece, thus invalidating my assumption. My doubts were 
unfounded. 

This assumption is that at all points in front of the 
opening there is either stream-line motion or total quies- 
cence. I believe that this becomes slightly untrue as the 
speed increases (see article). The quiescent water must 
merge into the other gradually, or eddies are generated 
There is no proof that this water is quiescent; but there 
is the following evidence suggesting that as the logical 
starting point for a theory: 

(a) Observed phenomena of a ship as mentioned in 
my article. 

(b) The experiments of Dr. Ahlborn “Die Wieder- 
standsvorgiinge im Wasser an Platten und Schiffskérp- 
ern,” published in “Jahrbuch des Schiffbautechnischen 
Gesellschaft,” 1909. In these experiments Dr. Ahlborn 
towed various objects through water and photographed 
the motion of the water. He accomplished this by put- 
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ting fine oak sawdust in the water and sending a strong 
beam of \’ght through at the time of photographing. The 
great number of interesting photographs in this paper 
show very clearly the smooth motion in front of a body, 
but the strong eddies at the back. 

(c) If the cone of dead water were turbulent, is af 
rational to suppose that such consistent results would be 
obtained? Surely the degree of turbulence would be af- 
fected by the shape of the mouthpiece. The results I ob- 
tained with different mouthpieces appear much too con- 
sistent for the vagaries of eddies. 

As the speed increases, I believe that the quiescent 
water and the stream lines become divided by a layer of 
rollers, or very small eddies, thus permitting the bound- 
ing stream line to have a small finite velocity and, con- 
sequently smaller pressure, which again necessitates a 
smaller pressure throughout the dead water, and this 

2 


t rly 
in turn supports a column smaller than 2 The max- 


» 


imum effect of this is slight for ordinary velocities. In 
my experiments this probably accounts for the fact that 


the results were always slightly below 5 whereas, exper- 
" . ( 


imental error should have played on both sides equally. 
The impact theory, as originally suggested, gave 


h = —. Now clearly, the water is not turned through 
g : 
ra v* 
90°, so Weisbach suggested h = (1 — cos «) 5 _ as be- 
_ aA 


ing nearer truth. This is not as erroneous as the former, 
but of what use is it, « being an unknown quantity! 
Moreover « will be different for each infinitesimal an- 
nulus of water (assuming a circular obstruction). Mr. 
Guy blandly takes « = 60°, without giving any reason, 
y2 
other than that he wishes to arrive at the result h = = 


~ 
e 


As any result lying between the limits h = 0 and h = 


--, could be deduced by the same reasoning, it is falla- 
cious to attach any importance to such an elastic result. 

At the end of paragraph 2 is the following: “The 
120° angle is certainly not out of reason, and after 
going so far we might as well agree that the generatrix 
of the cone could be sinusoid, in which case, the impact 
formula would still apply in a general manner; the 
main point being to determine the exact shape of the 
generatrix.” Exactly! that is the main point and that 
is why it is useless to seek a simple proof along these 
lines. 

In paragraph 3, Mr. Guy again discusses the contour 
of the wedge. I do not think this at all essential: the 
proof I suggested is quite independent of the shape of 
the dead water. The suggestion of a paraboloid is, how- 
ever, probably very far from the truth, there not being 
a close analogy between an object moving through in- 
compressible water at a low speed, and an object moving 
through highly compressible air at an extremely great 
speed. 

The last part of paragraph 3 is surely unnecessarily 
confusing. In discussing stream-line motion one does 
not need to consider every individual stream line and 
then, in order to get the pressure at one point, approach 
that point by a path normal to the stream lines inte- 
grating pressures en route. 
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In Mr. Guy’s discussion, following the quotation from 
my article, he takes a metal cap and discusses the situa- 
tion thus created. There is a difference, however, as both 
the cap and the water are not solid, as is stated. The 
pressure at all points of the cap need not be the same; 
but, at all points of the water cap, it must by hydro- 
statics. If a cap could be shaped in exactly the form of 


9 


the water cap (form unknown), then a height : would 
29 

be maintained; but for any other shape, say a cone 

as suggested, some of the stream lines would touch the 

cone with part kinetic head and consequently diminu- 

tion in the static head and, therefore, less end thrust 

on the cap. 

I should appreciate a reference for one or more of th: 
experiments which “totally disprove that the outer sur- 
face of the dead water is not a region of high pressure.” 
If this be true, what prevents the water from running 
back from the tube? Mr. Guy appears to have difficulty 
in finding room for sufficient stream lines for the velocity 
to vary from zero to the normal velocity of the stream 
without having a discontinuity. It is to be remembered 
that the width of a stream line is limited only by the 
mean distance apart of adjacent molecules, and that, if 
necessary. the velocity could vary from zero to 50 ft. 
per sec. in a 14-in. space, without breaking the condition 
that adjacent stream lines vary by more than an in- 
finitesimal. Mr. Guy’s trouble appears to lie in imagin- 
ing stream lines to be of considerable breadt!. 

As to the last part of paragraph 5, the experiments 
have nothing to do with my discussion as they deal with 
rapidly fluctuating velocities, however, as this topic has 
been introduced, the time is opportune for discussion. 
Firstly, I would like to point out that it was scarcely a 
wise thing for Mr. Guy to refute statements about oc- 
currences in water by reference to experiments in air— 
a highly compressible substance. _ Secondly, if Mr. Guy’s 
quotation were true there would be a decided paradox. 
He states: “But when the tube was made to oscillate 
by an ingenious pendulum device, such that the tube re- 
mained in one current as long as the other, the time of 
oscillation being adjustable at will, it was found that the 
reading of the tube was greater than would be produced 
in the high-pressure, or high-velocity current.” What 
actually occurred was that the reading of the tube was 
the arithmetic mean of the two separate readings which 
was to be expected. 

A column of water was used to measure the air pres- 
sure. If the pressure of the air fluctuates between two 
values too rapidly for the column of water to respond, 
if the oscillation of velocity be sufficiently rapid, the col- 
umn of water will settle down to a steady value. To take 
a concrete case in which the ratio of the two velocities is 


2:1; the two corresponding heads will be as 27: 1°, or 
4+ 1 
4:1. The head actually registered will be —,— = 2.50. 


The average velocity is 1.5: squaring this gives 2.25 


instead of 2.50 as found, thus showing an apparent 


a 2.5 
magnification in bead of 5 — 1.111. But this 
; v2 

disproves the fundamental truth of h = s— no more 


than an alternating-current meter disproves Ohm’s Law 
because it gives the square root of the mean squares in- 
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stead of the simple average of the variable current. The 
parallelism of the two cases Is obvious. 

It is worth while investigating the effect of a rapidly 
fluctuating current, pulsating more as it would under 
Prof. Rateau experimented with a 
current that changed instantaneously from one extreme 


practical conditions. 
value to the other. This was done, I suppose, on account 
of practical convenience. It is clear, however, that this 
could not occur in practice but the velocity would vary 
gradually from one extreme to the other. If the velocity 
be plotted as a function of time the most rational guess 
would be a sine curve. Let velocity expressed as a func- 
tion of time be V = V,, (1 + / sin gt); here V, = 
L+k_ 
i—k_- 
the same law as in the experiments, the head would be 
' 1 (TV3 (1 + & sin qt)? 
viven by h ==} - 
: TJ. 2QYy 
time of a complete cycle. The result comes out / 


V3 (: + a) If the ratio of 


mean 


velocity, ratio of extreme velocities. Following 


dt, where 7' is the 


the extreme velocities is 


Vi 
oO 


2:1 then k = 4 and h = 1.055 >—. The limiting value 
«0 
when velocity varies between 2V 5 and zero is h = 
, 13 : on wa 
V3 (1+ =~ V3 = 1.5——. 
2 2 29 


A ratio of extreme velocities of 2:1 seems to me to 
be excessive and much greater than is likely to be met 
with in any case where a Pitot tube would be used. In 
this case, however, the coefficient would be only 1.055 in 

y 
= ( 

ay 
matter remains to be tried out in water. Prof. Rateau 
thinks that the results would be the same as in air but 
experimental corroboration is desirable. 


the equation h It must be remembered that this 


JoHN AIREY. 
Engineering Department, University of Michigan, 


Ann Arbor, Mich., June 27, 1913. 
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The question whether a City Engineering Department 
should do city surveying for private parties in competition 
with private engineers, is raised by a correspondent in a 


Southern city. He writes: 

The Engineering Department doing all 
sorts of private work, in direct with private en- 
In fact it has a monopoly, for the Building Inspector 


of this city is 
competition 


fineers. 


is not permitted to issue a permit to build until the owner 
can show a receipt from the City Engineer for the survey of 
the street lines of the lot. The City Ordinance covering the 
matter reads as follows: 

When the services of the City Engineer are needed by any 
citizen to make any survey, or define the lines of let, or to 
give levels, grades, diagrams, etc., application for such ser- 
vices shall be made at the office of the Board and entered 
in a book kept for the purpose. And the Board shall estab- 


lish reasonable rates of compensation for such services, to be 
collected by the City Engineer, in advance from ‘tthe party for 
whose benefit the services may be rendered, and covered 
monthly into the City treasury. 

The department seems to construe this law so that its em- 
ployees are permitted to do private work in the suburbs of 
the city, in some case many miles outside of the city limits. 


2 
oe 


The Shuman-Boys Sun-Power Plant, near Cairo, 
to be tested and reported by A. S. E. 
recently left England for purpose. 


Egypt, is 


on Ackermann, who 


that 
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The Life Hazard in Crowded Build- 
ings Due to Inadequate Exits* 
H. J. F. Portrert 


Buildings in general either non-fireproof or 
The former can be comparcd to a pile of kindling wood cut 
in the open, sometimes oil soaked and always ready to be 
set on fire. The latter are comparable to a stove full of fuel 
ready to be on fire. In both cases the human occupants 
swarm around in the interstices in the pile of fuel, and as 
as the fire starts those caught in the fagots have to 
work their way down through the smoke and flames to the 
ground to save their lives. 

Factory buildings in particular are sources 
danger to their large number of occupants, both on account 
of their non-fireproof construction and because of the 
structions to rapid due to haphazard placing of ma- 
chinery, furniture and partitions and the small number, size 
and character of the exit facilities. 

Of late, there has been advocated the 
fireproof construction in the buildings themselves and the 
author has recommended the development of a form of ¢xit 
drill of the occupants of each building to determine if, in the 
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By 
are fireproof. 
Set 


soon 


of great 


ob- 


egress, 


unrestricted use of 


case of danger, they could escape readily from the building 
and if they could not, the alteration of the exits until they 
could. By “readily” is meant within three minutes, for from 


many conferences it was found that people do not want, nor 
would it be safe, to remain in a burning building longer than 
that time. 

The capacity of a stairway, if time is not a factor and a 
stream of people pours into it only at the top and out of it 
from the bottom, is unlimited; but if time is to be considered 
the capacity is limited by its cross-sectional area. In a 
multi-storied building with crowds of people on each floor 
trying at different points in its length to get on to one 
stairway in a limited time, the conditions are very different. 
If more people try to get on to the stairs from each floor 
than the section between that floor and the floor below will 
hold, a jam will occur so that the flow downward will cease. 
The capacity of this section is very limited. 

The capacity of a stairway of the average height of from 
10 to 12 ft. between floors and not less than 22 in. wide would 
be one person on every other step or 10 and 12 per floor 
respectively, and if the width is doubled (not less than 44 in.) 
so that two people can come down abreast, twice those num- 
bers or 20 and 24. If a stairway has winders in it, its ca- 
pacity is reduced 50%. One person can descend a single flight 
of such steps 10 to 12 ft. high in 10 seconds, striking a gait 
which he can maintain for seven or eight flights of steps. 
After that he goes slower, making the tenth flight in about 
11 or 12 seconds. Every person added in single file adds 1 
second to this time. A double file takes no longer if the 
stairs are double width. Thus it will take 10 seconds for 10 
or 20 people, that is, the full capacity of a flight of steps, to 
come down one story. The capacity of a stairway may be 
thus increased by widening it in multiples of 22 in. A crowd 
of people cannot be depended upon to come down more than 
ten stories. One or more of them will give out, and demand 
the attention of others. Those who do get down will be 
severely taxed. The total time required to empty a building 
is determined by the time required to empty either the floor 
farthest from the ground or the floor occupied by the great- 
est number of people. 


FORMULA FOR EMPTYING A FLOOR BY ONE STAIRWAY 


Number of couples (number of people divided by 2)...... c 
Time of formation in line after signal, seconds.......... 10 
Time one couple takes to march to top of stairs, seconds. 10 
Time each couple takes to pass through door at top of 
BERS. “MEORINOS «6 8555655 5 oa 5 Ox oe Oe ee eee eee 1 


Number of stair flights (one less than number of floors).. f 


Time of one couple to descend one flight of stairs, 
TERNS sy oias 5 SUS ow sued Oa ae Ae Eas he bas gale 10 
Time of one couple to go from foot of stairs to street, 
CEG obs to Xa oh oe aw Rin Se eR ERT ideas 10 
Total time T 30 + e1 + f10 
Example. Time of emptying 100 people from tenth floor. 


T— 30 + 50 + 90 170 seconds 2 minutes, 50 seconds 
Example. Time of emptying a ten-story building with 20 
people on each floor is the same as emptying 20 people from 
tenth floor. 
T = 30 + 10 + 90 130 2 minutes, 10 seconds. 


Tests of the capacity of fire escapes in a limited time 


fave 


the following results: <A straight ladder, 2 per floor; ladder 
set at 50° to 60° with the horizontal, requiring people to 
zo down backwards, 3 to 4 per floor; stairs 30 in. wide, 10 


*A paper read at the Baltimore meeting of the American 
Society of Mechanical Engineers. 


7Consulting Engineer, 25 W. 39th St., New York City. 
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to 12 per floor; and the modern outside stairway with a 
mezzanine platform 40 in. wide, 20 to 24 per floor, the same 
as an inside stairway. Fire escapes are usually so ex- 


posed to flames from windows opening upon them that they 
are more often fire traps than fire escapes. They should be 
prohibited by law and safer methods of escape provided. 

In order to insure the safety of the occupants of a build- 
ing in case of emergency, one of two things has to be done: 
(a) there should be two stairways so that if one is cut off by 
flames or smoke the other can be used and the number of 
occupants reduced on each floor to meet the limited capacity 

f the part of the stairway between floors, or (b) the num- 
ber of stairways increased so as to have two separate and 
independent stairways from each floor to the ground with its 


own exit from the building. People can then pour into the 
top of whichever one is not cut off by the fire and continue 
down and out at the bottom without colliding with those 
from any other floor. Fire drills installed under either of 
these conditions worked more or less satisfectorily, and the 
author tried unsuccessfully for years to have ordinances 


passed in New York City and legislation enacted at 
making them mandatory, but the 
buildings and the idea of having 
factory while manufacturing 
upon the sounding of an 
to factory proprietors as 
in New Jersey, 
about the 

AS 


Albany, 
in the 
out of a 
under way, 


expense of changes 
employees walk 
operations were 
unexpected signal, did not appeal 
practical. It required holocausts 
Pennsylvania and New York finally to bring 
legislation in those states. 

time passed, however, the author developed what 
might be termed an exit test in factories which presented the 
opportunity and found to his astonishment that almost 
without exception, exit facilities adequate for handling the 
regular number of occupants under emergency conditions, 
were lacking. 

This situation has probably developed with the rapid 
growth of industry where a factory building had been built 
to accommodate a certain number of people, and then, as the 
business grew, more people were accommodated without 
realizing that each additional person became an increment of 
danger to all. Or, if the danger was at all appreciated, some 
means of escape from windows was supplied which might be 
anything from a rope to a ladder. After this condition had 
become general it crystallized into custom, and new buildings 
with exit facilities inadequate for their occupancy were de- 
signed, erected and accepted as safe. Ropes were followed 
by ladders, and these in turn by fire escapes which be- 
came in time an established necessity. 

Engineers, when called upon to supply a mechanism, are 
expected to have it subjected to a working test, which it must 
pass before they get paid for it; but architects and builders 
have never been called upon to demonstrate by actual test 
that the facilities which they have supplied in their buildings 
for the purpose of emptying them under emergency condi- 
tions will actually work, and this notwithstanding repeated 
instances of panic congestion on stairs, of people being 
burned to death on fire escapes, of elevators sticking from 
the warping of their runways from heat, ete. 

When subjected to test, these exit facilities in many 
buildings have been found to be entirely wanting in 
adequacy, and when this fact was brought to the attention 
of those who were responsible,-it has been surprising to 
find how readily they accepted the criticism. On the other 
hand, those who possess these unemptiable buildings are 
skeptical of such statements and unwilling to be persuaded 
that the buildings are not safe. They point to all the other 
buildings erected by reputable architects and builders and 
naturally are incredulous. 

In order to empty these buildings, 
had to be built and fire drills developed to take the people 
out. Such changes in the building are expensive, for two 
stairways have to be installed from each floor to the ground, 
so that if one is cut off by a fire, the other can be used. In 
many-storied buildings the number of stairways required be- 
comes impractical. In addition fire drills are expensive to 
operate, for they involve not only loss of time of operatives 
and a break in the continuity of the process of manufacture, 
but the actual going down stairs and return of people, some 
of whom may be lame, others affected by weak 
lungs, others anaemic or originally weak, reduce 
ency of the working force for a very appreciable 
the drill takes place at the end of the day this 
might be modified slightly. 

Such is the situation in the usual type of factory building 


additional stairways 


hearts or 
the effici- 
time. If 
criticism 


to be found in the average town where ground is cheap, 
buildings large and stairways broad. Turning now to the 


loft building used for factory purposes, the conditions as 
regards emptiability are found to be very much worse and 
have to be corrected in a different manner. 


Let us consider for the moment a 


one-story or ground- 
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floor factory building 
which is cut off by a fire. The people 
zontally through the other doorway nothing will im- 
pede this horizontal exit the the doorway. If 
this is 22 in. wide, a single file of people can pass out in an 


one of 
out hori- 


each side, 


march 


with a doorway at 
can 
and 


except size of 


orderly manner at the rate of one person every second. If 
it is 44 in. wide, a line of people two abreast can pass out in 
the same time. One hundred people can make their exit 
through one 44-in. door, therefore, in 50 seconds, or say one 
minute. 

Now put another factory on top of this one with one 
hundred people in it. The doorway at each side will have 


to open on stairways which lead down to the doorways con- 
stituting the exits from the factory below. Suppose a 
occurs on the floor below, cutting off one of these exits, 
100 people on the lower floor immediately proceed to make 
their horizontal exit, while those on the upper floor proceed 
to make a vertical downward exit to reach the doorway out 
of which those below The result is of 


fire 
the 


are moving. course a 


collision, the stream of people from upstairs coming down 
upon the stream of people on the ground floor on their 
way out. This collision prevents both the up-stairs stream 
from coming down and the down-stairs stream from going 
out. There is a complete lock, and the building does not 
empty. 

Not only have we put one factory on another in the 
ease of our loft building, but we have piled factory on 


.-- Stairs 





Fic. 1. FLoor PLAN or TypicaL Lorr BUILDING, 
SHOWING FIRE WALL witH Doorways 
factory until we have from 10 to 30 and more, one on top 
of the other; and each employing from 100 to 300 or more 
people. In cases of emergency as in the Asch Building fire, 
there are only two courses for the occupants: One is to 


burn to death, and the other to jump to 
up or jump down.” 

It is impossible to reduce the number of people per floor 
to the capacity of the stairs, say 24 per floor. Even if that 
number would be all that a business required, in case of 
emergency they would have to go down stairs, and it is a 
physical impossibility for people to stand the exertion of a 


death—‘“‘to burn 


trip down more than ten stories without resting; and when 
they stop to rest they block the stream and obstruct its 
exit. Under these circumstances it is necessary to develop 
some other method for people in high buildings to secure 
safety. The following suggestion is offered to meet the 
situation. 


It has been seen that a horizontal 
the ground floor is readily secured. 
zontal escape to safety for 
the ground can be developed. a fireproof wall is 
built across the building from cellar to roof practically 
bisecting it in a way so as to have a stairway and elevator 
on each side. This wall should have at least two doorways 
in it at a considerable distance from each other and closed 
by self-closing fireproof doors (Fig. 1). 

It is improbable that a fire will occur on 
this wall simultaneously. It could occur only by incendiary 
origin, and that would hardly be possible in working hours. 
Should one occur on either side, the people on that side would 
go through the doorways in the fire wall, the doors 
after them and be perfectly safe. That half of the building 


escape by 
Let 
people at 

Suppose 


people on 
us see if a hori- 
any height from 


both sides of 


close 
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in which the fire might be should be emptied in less than a 
minute if there were no more than 100 people on each floor 
to pass through one doorway 44 in. wide. If the principle of 
the horizontal escape presented by the fire wall is included 
in the design of new buildings, a most satisfactory method of 
securing safety at comparatively small expense will be of- 
fered 

In every way possible the horizontal escape should be de- 


veloped in old buildings and the vertical escape subordinated. 
Factory buildings adjoining one another may have doorways 
through their sides connecting them on various floors closed 


by fireproof self-closing doors, or may be connected by out- 
side balconies built around the party walls; or, if of different 
heights, doors in the sides of one may lead out on the roofs 
of the others. 

The fire wall bisecting the building as described makes 
practically two buildings, each provided with elevators and 
stairways. A fire on one side of the wall would be con- 
fined to half the building, and therefore the property loss 
would be reduced one-half. Only one-half the people would 


be endangered and have to move, and the distance they would 












have to go would be only one-half what it would be if they 
were on the ground floor of a building without a fire wall. 
They could remain on the same floor till the fire was ex- 
tinguished, or couid go down to the ground by the elevators 
operating under normal conditions. 
The fire wall eliminates the necessity for a fire drill with 
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Exc News 
hig. 2. SUGGESTED ARRANGEMENT OF Fire WALLS, 
KLEVATORS AND STAIRS FOR DEPARTMENT STORE 
course all buildings 
have a 
people 


its accompanying objections. Of 
cupied by many should fire-alarm signal sys- 
tem in them to advise the promptly of their danger. 
In buildings where there is a fire wall the signals should be 
arranged so that in case a fire should occur on one side of 
the fire wall on any floor, a bell on each floor on the same 


side of the fire wall would ring, indicating on which floor the 


oc- 
people 


fire is. Then all the veople on that floor and above it should 
pass through the fire wall and close the doors. Those below 
need not disturb themselves until the fire threatens them, 
and then they too can pass through the fire wall. 

Each floor of our typical loft buildings is say 100x100x10 
ft. and therefore contains 100,000 cu.ft. of air. The laws 
of New York and many other states require 250 cu.ft. of 
air per person as a limitation of occupancy. This limits 
the number of people per floor in a building of this size to 400 
and if the stairways were 44 in. wide (and there are none 
now over 36 in.) at most only 40 per floor could possibly go 
down them even if the other 360 would let them. 

With the fire wall, only 200 of the 400 people on each 
floor would have to move, and if there were two doorways 
in the fire wall at some distance from each other, they couid 
reach safety through them in one minute, or if one were 


cut off by the fire, all could pass through the other easily in 


two minutes. More doorways can be introduced, and thus 
the time of exit could be lowered still further. 
An effort is being made to increase the amount of air 


space required per person from 250 to 500 cu.ft., which would 


reduce the number of people per floor to 200, of whom only 
100 would have to move, and they could easily reach safety 
in one minute. ; 

The stairways and elevators should be inclosed in fire- 


proof walls to prevent a fire on one floor continuing upward 
and setting the other floors on fire. The ceiling of the 
basement where the machinery is located should be fireproof, 
and should not be pierced inside of the building, so that a 
fire there would not reach the elevator shafts. 

Fire escapes which are simply stairs and possess danger- 
of limitations as to size, but of accessi- 
should be looked upon as evi- 


ignorance, or worse, of the 


ous features not only 
bility for flames and 
dence of the incompetence or 


smoke, 
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architect, builder, or owner, and prohibited by law under a 
heavy fine. They are not only dangerous to life by giving 
a false their adequacy for escape, but they 
destroy the appearance of the building. Our cities should 
be built without such architectural blemishes. 

Fire the chute type are tubes with a smooth 
helix instead of steps. If the only opening is at the top 
they have considerable capacity. They soon rust, however, 
and at best are not to be considered seriously in compari- 
son with other means of safe exit. People cannot enter them 
at different floors while a stream of people is passing down. 

The smoke-proof tower, claimed to have originated in 
Philadelphia, is the latest improvement in the line of fire 
escapes. It is simply an inclosed stairway on the outside of 
a building, but cannot be tfeached except by going out of 


confidence in 


escapes of 


doors. Its special claim is that smoke and flames cannot 
get into it. It has, however, no more capacity than any 
other stairway, and as its approach is always open to the 


weather and its interior is always more or less dark, it is 
never used in ordinary service and becomes neglected. These 
monuments to architectural incompetency can be seen here 


and there filled with the dust and accumulated rubbish of 
every unused open space. When a time arrives for using 
them, everybody has forgotten their existence. During the 
last year or two, notwithstanding the protests of many, a 
great many new buildings have been constructed, especially 
in New York City, with these monstrosities on them, and 
have been accepted by the Building Department in all 


seriousness. 

The fire wall should be introduced into all buildings where 
the public congregates in large numbers. Large depart- 
ment stores, which on certain days accommodate several 
thousand people per floor, are very dangerous places at pres- 


ent. <A fire, or a panic without a fire, might cause a fearful 
tragedy. It is criminal for their owners to object to fire 
walls and offer as an excuse that they would obstruct the 
vista. Certain cities require fire walls in such buildings 
now as a property protection, and the vista is dispensed 
with without comment. The department stores of Phila- 
delphia are so divided; John Wanamaker’s new store there 


is divided by two such walls. 


Churches, assembly halls and similar ground-floor bui!d- 
ings should have the floor fireproof and unpierced so that 
any fire occurring in the basement would not endanger the 
occupants of the main building. 

Every school building should be divided by a fire wall 


providing a horizontal exit on each floor, so that the children 
will not have to be drilled to go down stairs in case of fire. 

Hospitals where the inmates are bedridden, blind, lame, 
invalid, imbecile, or otherwise helpless, can be made safe by 
the introduction of the fire wall between wards, and in case 
of fire those who are bedridden can be wheeled on their 
beds through the doorways, and those who are up and about 
can walk through them. 

Hotels and apartment buildings can so easily have a fire 
wall developed in them that it need only be referred to here 
in passing. Even the private residence where only a few 
people occupy a floor can be made safe in this way. The 
back stairway should be inclosed in a fireproof partition, and 
in case of a fire instead of everybody having to go down 
stairs through the smoke and flames, or having to jump from 
windows, the people on each floor have simply to pass 
through the fireproof door and go down stairs in safety. In 
large residences where there is a servants’ quarters in con- 
nection with the back stairs, the building would be bisected 
and the people on either side of the wall would be able to 
carry their clothing and perhaps much household and per- 
sonal property to safety. 

The author advocates legislation, requiring (a) that archi- 
tects and builders be prohibited from designing buildings 
which cannot be emptied within 3 minutes after a given 
signal; (b) that the municipal authorities. be required to in- 
stitute an exit test in each building to determine, before it 
is accepted, if it can be emptied of its occupants in 3 min- 
utes. If it cannot pass this test it will not be accepted and 
must be altered until it can pass the test. (c) Afterward the 
proper authorities will be required to repeat the exit test 


from time to time, to see that the safe conditions originally 
established are maintained. 
3% 


A Sanitary Pail System for Brunswick, Ga., is to be in- 
stalled for those portions of the city which are still without 
sewers. We are informed by J. Hunter Hopkins, Mayor of 
Brunswick, that the city has bought cans for the service, but 
has not as yet built the disposal station, nor worked out the 
method of handling the night soil. It is expected that the 
control of these operations will be in charge of the Sanitary 
Inspector of the city. The cost is to be a public charge. 
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Failure of Coffer at Lock and Dam 
No. 48, Ohio River 


By J. C. OAKEs* 

At about 7 A. M., Monday, July 21, 1913, there oc- 
curred a failure of the main coffer-dam at lock and dam 
No. 48, Ohio River.t This coffer wes built 20 ft. above 
low water, and at the time of the failure the river stage 
was 12.4 ft. above low water, or elevation 337.5 (Sandy 
Hook datum), the water surface within the coffer was at 
elevation 316.5, the head being 21 ft. (See accompanying 
cuts. ) 

The failure occurred at the passway in the lower 
arm. This passway was left to enable the contractor 
to pass floating plant in and out of the coffer at stages 
from 18 to 20 ft., and, as originally constructed, was 41 
ft. wide with bottom 6 ft. below top of coffer, the area 
being closed by needles. 

After work had been closed for the winter and the Gov- 
ernment inspector withdrawn this passway was torn out 
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to remove some floating plant, and without the knowledge 
of this office was rebuilt with the top two feet lower than 
before. The top of the coffer, therefore, at this passway 
was only 12 ft. above low water, needles being used to 
close the opening when required. On the outside of the 
coffer was a line of Wakefield sheet piles 26 ft. long, with 
top of piles from 10 to 12 ft. above low water. These 
sheet piles extended about 10 ft. below the bottom of the 
coffer. Sand was backed agamst the coffer to a height 
of the tops of the sheet piles. 

In order to hold the banking against the coffer on the 
inside the contractors had driven a line of sheet piles 
60 or 65 ft. away from the coffer with tops of piles at 
about low-water elevation and fill had been placed sloping 
from the tops of these piles to the coffer at the elevation 
of the floor of the passway. This fill had been covered 
by gravel to prevent wash by seepage. 

A small quantity of water, probably one cubic foot per 
second, has always collected behind the passway and 
flowed as a little stream into the excavated area, but as 
there were many of these little streams, some of them 
creater than this one, no fear of failure because of this 
seepage had been felt. 

The Government inspectors lived on a quarterboat 
moored just below this passway, and crossed the coffer 


*Major, Corps of Engineers, 
Louisville, Ky. 

+This coffer-dam 
sional Memoirs, 


U. S. A., 425 Custom House, 


“Profes- 
and Engineer 


was described in an article in 
Corps of Engineers, U. S. A., 


Department at Large,’ and reprinted in “Engineering News,” 
Apr. 10, 1913, p. 702.—Ed. “Eng. News.” 
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constantly at this pot and no increase in the amount 
of seepage nor any movement of sand had been noticed. 

The excavation was kept clear of water by three 15-1n. 
centrifugal pumps on a pump boat, the latter resting on 
piles. The engineer of the pump boat noticed nothing 
unusual until 6:30 am, July 21, when he found the 
pumps were not holding the water surface at 315.5. He 
then changed his governors, increasing the speed of the 
engines, and finally cut out the governors entirely, al- 
lowing the engines to run full speed. In spite of this 
the water inside 316.5 at 6:39 am. 
Shortly after this the men coming to work noticed a large 
leak near the passway, the alarm was given, and the 
pumps stopped at 6:45 am. At 7:01 a.m. there was 
evidently a blowout, as the water was seer to suck down 
outside of the sheet piles, the sheet piles were lifted out, 
then the coffer lifted, and the break was completed. Be- 
fore the inclosure was filled about 250 ft. of coffer ‘ad 
been washed away. 

Through the gap thus created there were drawn four 
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loaded coal barges, a barge of lumber, and one of round 
piles. The coal barges were rolled over and over, and 
were a total wreck, the pile barge was broken up and the 
lumber barge was injured, but can be recovered and re- 
paired. The pump boat was thrown off its pile founda- 
tion and somewhat injured, and four pile-drivers were 
submerged and probably injured to some extent, the 
amount of injury being unknown. 

The contractor was about ready to place concrete for 
the river wall. The excavation was completed, all round 
piles and most of the sheet piles were driven and tracks 
on piles for derricks, cars, etc., were completed. A large 
amount of sand has been carried into the excavation, coal 
has been dumped about the heads of the piles, and un- 
doubtedly some of the tracks have been injured. It is 
estimated that the immediate money to the con- 
tractor will amount to between $10,000 and $15,000, but 
the accident may cause a much greater loss due to the 
delay, which is estimated at a month or six weeks, which 
may prevent the completion of the work inside the coffer 
this season, and make necessary the unwatering again 
next vear. It is hoped, however, that further investigation 
when the river falls will show less damage than is antici- 
pated. 


loss 


Several causes of the failure can be suggested, and it 
is probable that they all had a bearing: their relative im- 
portance, however, can only be guessed at. These proba- 
ble causes are: (a) The weight of the passway coffer 
was probably about 1600 Ib. per sq.ft. less than it would 
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have been if it had been built to full height; (b) in 
rebuilding the Ppassway, good connection between the old 
and new sheet piles and the sheeting of the coffer may 
not have been obtained; (c¢) the material used for filling 
the passway coffer when rebuilt may have contained a 
large proportion of silt, as the silt deposit in the coffer 
during the winter was very heavy; (d) the seepage prob- 
ably gradually increased with the increasing head until, 
during the night, the little stream began to carry out 
sand from beneath the coffer and it also probably cut 
down into the inside banking until the limiting plane of 
saturation was reached, when the blowout occurred. 

It is certain that there was a considerable increase of 
flow during the night from this and probably other seep- 
age streams, and that at 6:30 a.m. there was a bad leak 
under the passway, and when the blowout took place the 
whole mass became suddenly fluid and lifted the sheet 
piles and the coffer. 


o2 


The Influence of Copper in Retarding 
the Corrosion of Steel Plate* 


A series of tests was undertaken, as noted below, to es- 
tablish the value of small amounts of copper in steel 
when exposed to natural corrosion under atmospheric 
conditions. To avoid uncertainty in comparing different 
heats of steel with and without copper and to keep iden- 
tical conditions except copper contents, it was decided 
to copperize certain portions of each heat, leaving other 
portions in their original condition. 

Three heats were used of the following analyses: 


Regular basic Rephosphorized tegular 
openhearth basic openhearth bessemer 


SRP ho ein cae ee 0.10 0.13 0.08 
Mangwanase ......+.. 0.34 0.45 0.46 
SESE ER RAD? ss. iis p s:iSm0 0, 0.034 0.036 0.070 


MOSM TINE  vs..ise ses 0.019 0.042 0.096 

In pouring. the openhearth heats several ingots were 
first poured without the introduction of copper and then 
sufficient copper was added to four ingots to obtain in 
two of them about 0.15% and in the other two about 
0.25% copper (finished product). The bessemer heats 
were treated the same way except that only two ingots 
were copperized, since the average bessemer heat is too 
small to furnish six ingots of the size desired. Copper 
was added to the molds a little at a time as they were 
filling. Uniformity of resultant steel and copper con- 
tent was demonstrated by many analyses of bars and fin- 
ished sheets. It is a well established fact that copper 
diffuses through the molten steel and does not segregate 
on cooling. 

Fifteen ingots (six from each of the openhearth heats 
and three from the bessemer) were carried through the 
usual mill operations, each bar as cut and each sheet as 
rolled being chalkmarked to prevent confusion. In the 
end each lot was carefully analyzed as a double check. 

One ingot of each grade of openhearth was rolled into 
No. 16 gage and the other into No. 27 gage sheets, 
30x96 in. One-half of each bessemer ingot was rolled 
into No. 16 and the other half into No. 27 gage. All 
grades were subjected to the same treatment by the same 
crews, and annealed in the same furnace at the same 
time. The finish was such as to conform with that of 
competitive sheets used in the test. From 24 to 36 sheets 


*From a paper by D. M. Buck, chief chemist of the Ameri- 
can Sheet & Tin Plate Co., read before the annual meeting of 
the American Chemical Society, Milwaukee, Wis., Mar. 25, 1913. 


of each of the nine grades in both gages were sheared 
down to 24x96 in, giving a strip 6 in. wide from each 
sheet. From these, 2xt-in. test pieces were cut and sten- 
ciled with distinguishing marks. The 24x96-in. sheets 
were corrugated in the usual way and eight to twelve of 
each grade were shipped to each of three testing stations. 
One of these is located in the Pennsylvania coke regions 
where the air contains notable amounts of sulphuric acid 
and other fumes. Another station is located on the sea 
coast and the third is in a rural community where the 
air is pure and free from corrosive agents. 


Service Tests 


At each of these stations a wooden-skeleton building 
was erected, 40x80 ft. with a roof sloping at an anvie of 
about 18°, entirely open and free to the passage of air 
on all four sides. The frameworks were uncovered until 
the sheets were put on, the purlins being 92 in. apart, 
thus allowing for a 2-in. hold on each end of the sheet. 
Sheets were arranged in panels, each grade being sep- 
arated from the other by an open space; there were open 
spaces between courses so that the drip from one row did 
not run upon the next. 

In addition to the nine grades mentioned there were 
purchased in the open market, for exposure at each test 
station under the same conditions, some No, 27-gaze and 
16-gage sheets of the following average analysis: Carbon 
0.02, Manganese 0.03, Sulphur 0.034, Phosphorus 0.003, 
Copper 0.06 to 0.07, 

All sheets were placed on the roofs during November. 
1911, and were unprotected by paint or other coating. 
Within a short time the higher-copper steels showed an 
advantage. The panels which contained no copper were 
rough and gave evidence of pitting. The low-carbon 
and manganese materials with only 0.07% copper was 
not quite so rough and the pitting not quite so well de- 
veloped, while the panels containing from 0.15 to 0.34% 
copper were fairly smooth with scarcely any pitting. The 
rust on non-copper steels was bright red and loosely ad- 
herent; the copper-bearing steels carried a dark brown 
closely adhering oxide. It was possible to distinguish 
them by their color at a considerable distance from the 
building. 

The non-copper panels in the coke-region station were 
failing and falling off by June 27, 1912. All the cop- 
per steels were then still in excellent condition. By 
Dec. 7, the non-copper panels had entirely disappeared 
and the low-carbon manganese material had begun to 
drop off. All the high-copper-bearing panels were still 
intact. In March, 1913, the low-carbon manganese pan- 
els had entirely disappeared, while the high-copper sheets 
were still in place. 

At the seashore station on Sept. 7, 1912, the panels 
were in about the same condition as those in the coke-re- 
gion station some months earlier (a few weeks after these 
sheets had been placed a severe gale ripped off several 
panels). On Feb. 20, 1913, inspection of the rural-dis- 
trict station showed that the copper-bearing materials 
had not failed, while th, low-manganese was in poor con- 
dition and the non-copper sheets dropping. 


LABORATORY TESTS 


A selection of the 2x4-in. test pieces were carefully 
weighed on a chemical balance, mounted in wooden racks 
with free access to the weather and exposed at each sta- 
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RELATIVE LOSSES ON 2X4-IN. STEEL TEST PIECES 
Is THE AVERAGE OF SIX PIECES) 


(EACH RESULT 


Relative 
losses, 


Analysis 100 equals 


greatest 
Grade Carb. Mang. Sul. Phos. Copper Corrosion 
Exposed in Coke Regions Nov. 21, 1911; Taken Down Aug. 14, 1912. 
Bessemer........ 0.05 0.44 0.082 0.101 0.23 39.09 
Bessemer........ 0.05 0.44 0.075 0.099 0.34 39.61 
Bessemer...... 0.07 0.46 0.069 0.095 0.33 41.57 
Openhearth...... 0.10 0.46 0.035 0.043 0.17 42.09 
Openhearth...... 0.07 0.47 0.038 0.043 0.25 42 .22 
Operhearth...... 0.06 0.33 0.035 0.018 0.25 43.27 
Openhearth...... 0.06 0.35 0.036 0.018 0.16 43.92 
sessemer..... ; 0.08 0.45 0.070 0.094 0.21 44.05 
Openhearth...... 0.14 0.46 0.038 0.043 0.27 46.67 
Openhearth...... G13 0.44 0.035 0.042 0.18 46.67 
Openhearth. ... 0.10 0.35 0.033 0.019 0.23 47 .32 
Openhearth. ... 0.10 0.34 0.035 0.020 0.16 48 .36 
Low carbon and low 
manganese material. O.C2 0.03 0.036 0.003 0.07 50.19 
Low carbon and low 
manganese matericl. O.C3 0.038 0.034 0.003 0.06 53.20 
Openbearth.... 0.13 0.45 0.035 0.042 0.00 74.64 
Openhearth..... 0.09 0.47 0.037 0.043 0.00 78.16 
3essemer..... ; 0.08 0.46 0.070 0.098 0.00 91.64 
Bessemer..... 0.05 0.45 0.076 0.100 0.00 96.86 
Openhearth..... 0.10 0.34 0.034 0.019 0.00 98 . 82 
Openhearth...... 0.06 0.35 0.033 0.018 0.00 100.00 
Exposed at Sea Shore Nov. 28, 1911; Taken Down Sept. 7, 1912 
Pessemer..... ; 0.05 0.44 0.075 0.099 0.34 51.12 
Fessemer..... 0.05 0.44 0.082 0.101 0.23 1.12 
Openhearth...... 0.07 0.47 0.038 0.043 0.25 51.96 
Openhearth...... 0.10 0.46 0.035 0.043 0.17 55.03 
Openhearth...... 0.06 0.33 0.035 0.018 0.25 55.59 
Bessemer..... : 0.08 0.45 0.070 0.094 0.21 56.42 
Bessemer..... 0.07 0.46 0.069 0.095 0.33 56.70 
Openhearth...... 0.10 0.35 0.033 0.019 0.23 57 . 5 
Openhearth...... 0.13 0.44 0.035 0.042 0.18 58.94 
Openhearth........ 0.06 0.35 0.036 0.018 0.16 58.94 
Openhearth...... . eee 0.46 0.038 0.043 0.27 60.90 
Openhearth..... . O30 0.34 0.035 0.020 0.16 64.381 
Low carbon and low 
manganese material. 0.02 0.03 0.036 0.003 0.07 64.81 
Low earbon and low 
manganese material. 0.03 0.03 0.034 0.003 0.06 65.37 
Openhearth...... 0.09 0.47 0.037 0.043 0.00 65.60 
Openhearth...... 0.13 0.45 0.035 0.042 0.00 70.39 
Openhearth..... 0.06 0.35 0.033 0.018 0.00 87 .99 
Openhearth....... 0.10 0.34 0.034 0.019 0.00 88.83 
Bessemer...... oa 0.05 0.45 0.076 0.100 0.00 98 .32 
Bessemer...... 24 OS 0.46 0.070 0.098 0.00 100.00 


Exposed in Rural Community Dec. 3, 1911; Taken Down Nov. 16, 1912 


Openhearth...... 0.06 0.35 0.036 0.018 0.16 51.89 
Bessemer... .. 5 0.05 0.44 0.075 0.099 0.34 52.69 
Openhearth...... 0.10 0.34 0.035 0.020 0.16 52.69 
Bessemer..... 0.05 0.44 0.082 0.101 0.23 53.88 
Bessemer..... 0.07 0.46 0.069 0.095 0.33 54.67 
Openhearth...... 0.06 0.33 0.035 0.018 0.25 55.07 
Openhearth...... 0.10 0.46 0.035 0.043 0.17 55.27 
Openhearth..... 0.13 0.44 0.035 0.042 0.18 5S. 27 
Openhearth...... 0.07 0.47 0.038 0.043 0.25 55.67 
Openhearth...... 0.10 0.35 0.033 0.019 0.23 55.87 
Bessemer..... 0.08 0.45 0.070 0.094 0.21 57.26 
Low carbon and low 

manganese material. 0.03 0.03 0.034 0.003 0.06 57.46 
Openhearth...... .. 0.14 0.46 0.038 0.043 0.27 58.25 
Low carbon and low 

manganese material. 0.02 0.03 0.036 0.003 0.07 64.42 
Openhearth..... 0.13 0.45 0.035 0.042 0.00 68.79 
Openhearth..... 0.09 0.47 0.037 0.043 0.00 71.77 
Openhearth...... 0.10 0.34 0.034 0.019 0.00 76.54 
Bessemer... ... 0.08 0.46 0.070 0.098 0.00 90.26 
Openhearth.. 0.06 0.35 0.033 0.018 0.00 90 . 66 
Bessemer.... 0.05 0.45 0.076 0.100 0.00 100.00 


tion. After a considerable time had elapsed and certain 
pieces had rusted entirely through, they were taken down 
and reweighed after first removing all rust by a solution 
of ammonium citrate which takes off the oxide without 
attacking the underlying metal. 

The accompanying table shows the results. The fig- 
ures are arranged to show the relative values on the basis 
of 100 points for greatest corrosion at each station with 
the others in their relative values. The results on these 
weighed test pieces check up very closely with the re- 
sults on full-size sheets. 

Accelerated acid tests were made on a selection of 
2x4-in. test pieces. It was found that the copper-bearing, 
openhearth and bessemer steels resisted the acid from 50 
to 100 times as well as the non-copper steels; within the 
limits of the copper contents of the steels used, the re- 
sistance to acid was directly proportional to the amount 
of conner present. In this regard, the acid tests differed 
from the actual weather tests wherein the copper-bearing 
steels resist atmospheric disintegration from 114 to 2 
times as well as normal steels without copper and there 
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was little or no difference in the average between a copper 
content of 0.15 and 0.30%, 

While a certain relation is established between the ac- 
celerated acid test and natural corrosion when compar- 
ing copper-bearing and non-copper steels or irons, yet 
many instances have been noted of great inconsistencies. 
It is the experimenter’s opinion that the accelerated acid 
test is untrustworthy and misleading. Should copper- 
bearing steels be desired the presence or absence of that 
element should be determined by chemical analysis, ac- 
cording to his ideas. , 

It is well known that copper is electro-negative to iron 
and when placed in contact with iron it will stimulate 
corrosion of the latter. The reverse action when copper 
is alloyed with iron may be due to the alloy taking the 
noncorrosive properties of copper. The alloy of copper 
and iron may be less electro-positive to the first film of 
rust formed than is non-copper steel, with a consequent 
decrease in difference of potential lessening the corro- 
sion. It has been suggested by W. H. Walker that the 
copper prevents the oxides of manganese and iron, which 
may be present, from coming out of solid solutions as the 
melt cools and hence, although the oxides are still pres- 
ent, they are uniformly dissolved and not segregated be- 
tween the iron crystals as is normally the case. Sutfic- 
ient work has not been done to form any definite con- 
clusions about internal reactions. The author has in- 
tended only to publish results which seem to prove that 
a small copper content (approximately 0.2%) materially 
increases the life of steel sheets subjected to atmospheric 
COTTOSION, 


NOTES FROM THE ENGI- 
NEERING SCHOOLS 


CUDNUOOUUOGOEGOREOUOALADGASEUAOUAOEOOUNCOUEEUOOERSDUODERSEAUDNAUGANDOAOANASAUOOUOOOO CUA OOUEEOEORDEOORELENEDROGUOOOO OOO OOO DORSSRERERESERSOLEGEOOOOOUOOOOSOOSENREOEREDRECUONSONaCUO OOOO ORENERONeEDOREANONE 


At the East Pittsburgh plant of the Westinghouse 
Electric & Manufacturing Co., 28 teachers of electrical 


Avvanannnnnansunsnananas ase aany 
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enginering in 26 colleges and schools of the country are 
spending their vacations in practical work. This sum- 
mer course has been gradually built up so at the present 
time there are four objects laid out; (1) to obtain a 
working knowledge of methods of commercial electrical 
engineering, (2) to secure the opinions of successful en- 
gineers and manufacturers as to the qualifications of men 
needed in industrial work, (3) an exchange of ideas 
among the teachers themselves, and (4) a closer study of 
the industries of the Pittsburgh district. Many of these 
teachers are heads of electrical engineering departments 
and the average length of time spent in teaching is 514 
years. The men are employed on the regular payroll and 
are under shop hours and rules. 


sation at the rate of 22 cents per hour, the rate for 
second-year apprentices. 


rr . 
They receive compen- 


At the close of evening work hours these men vsually 
get a hasty lunch and proceed on trips of inspection 
guided by shop foremen and superintendents. In the 
evening lectures are given by company engineers, man- 
agers and foremen and by members of their own number. 

Iowa Strate Cottece—The Iowa legislature has ap- 


| 
propriated $65,000 for the erection, at the Iowa State 
College, Ames, Iowa, of a new transportation building, 
for which plans and specifications are prepared. It will 


include a laboratory for testing locomotives and electric 
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cars. Another laboratory will be provided for the testing 
of brakes and signal equipment. In addition to railway 
transportation, highway engineering will be given promi- 
nent consideration. 

The law which constituted the State College the State 
Highway Commission, has been repealed by the legisla- 
ture, and a new highway commission created. The new 
commission now consists of three men, the chairman of 
which is the Dean of Engineering at the State College, 
the other two are appointed by the governor. The head- 
quarters of the highway commission are fixed by law at 
the college, but it is not in any way a part of the same. 
The commission is organizing a corps of about 30 engi- 
neers and office employees. (See Ena. News, July 1 
1913, p. 131, for synopsis of new law, etc.) 
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Fire Destroyed the Coasting Steamer “Bangor,” on July 23, 


while lying at the Atlantic Works, East Boston, Mass. She 
Was OWned by the Eastern Steamship Corporation. 
A Butting Collision between two ore trains on the Duluth 


& Iron Range R.R., near Colby, Minn., on July 22, caused the 
deaths of two men. The line is double-tracked at this point 
and press dispatches state that one of the trains had been 


running on track for five miles. 
Burst in Philadelphia, Penn., July 20, 
local water famine of four hours’ duration. <A hole 


the wrong 


A 30-In. Water Main 
causing a 


about 20 ft. diameter and 15 ft. deep was washed in the 
street. 
The Throttle Failed to Operate on a switch engine of the 


Baltimore 
the 


gyineer 


& Ohio R.R., at 
engine to collide 
and the 
injuries. 


Cincinnati, Ohio, July 20, 
with a string of freight 
fireman jumped, the former 


causing 
The en- 
slight 


cars. 


sustaining 


Gatun Lake was 48.25 ft. abeve sea level when the sluice- 
grates in the Gatun dam spillway were closed on June 27. On 
July 12, it had risen 3.65 ft. and stood at 51.9 ft. The rainfall 
from July 1 to July 12 varied from 5.25 in. at Gatun to 3.28 in. 
at Alhajuela. 
are to be 
New 


Superheaters 
New York, 
expenditure is nearly 
equipped at the rate of 
done at the Readville, 
in all will be altered. 


applied to all 
Haven & Hartford 


the locomotives on 
R.R. The estimated 
$1,600.000, the locomotives will be 
month The work will be 
about 350 locomotives 


the 
and 
five per 
Mass., shop, and 
Fire in a Chemical Plant, at) North Weymouth, 
owned by the American Agricultural Chemical Co., on July 22, 
did dispatches state that the fire was 
caused by sparks from a pile-driver engine reaching a quan- 


Mass., 


large damage. Press 


tity of saltpet»r being unloaded from lighters. Sparks from 
the resulting explosions set fire to the main building in sev- 
eral places. 

4 Wooden Prisen “Cage” Burned, July 21, causing the 


death of 35 
near Jackson, Miss. 
of fire protection. 
the fire until it 
10-years 
building in 
A Railway 


negro convicts, at 
The farm 
Neither of 
was beyond 
lumber taken 

and had but 


Embankment “lid Into a 


the Oakley state convict farm 
is not equipped with any form 
the two night watchmen saw 
eontrol. The structure was built 
from the old penitentiary 
exit. 


ago, of 
Jackson, one 


Lake near Piscotasing 


Station, on the Canadian Pacific Ry., July 10, drowning two 
sectionmen who were sitting upon the bank at the time. A 
bridge which was near the scene of the accident was carried 


away by the slide, and the trains dependent upon it were held 
up for 12 hr. 

Was loosened 
at South 
on July 22; 


length, 
rear of a frame building 
Brookiyn, N. ¥., 
roof of 
was in 
the 


$10,000 


A Sheet-Iron Cornice, about 25 ft. in 
the 
Ave., 
the 


fastenings on 
Marcy 
down through 
Fortunately no one 
which the fell, but 
estimated at 


from its 


Second St. and and 
build- 
houses on 


the 


crushed adjacent 
one of 


was 


one-story 
the 
vtry 


Ines 


any 


mass wreckage great, 


loss being 


A Hudson Bay Supply Ship, the “Biothic,” was wrecked on 


the northwest coast of Newfoundland, on July 21, near the 
western entrance of the Straits of Belle Isle. The vessel was 
of 1140 tons burden and was loaded with supplies, fuel, ete, 
for use by the survey and construction parties at worx on 


the Hudson Bay Ry. 
A Car Turned Over on the Erie R.R., near West Nutley, 
N. J., July 27, killing four laborers who were unloading dirt 


from it to strengthen an embankment. The dirt on the left 
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side of the car (the center car of a seven-car work train) 
had been removed, when the train rounded a sharp curve at 
a speed of about 5 mi. per hr. The weight of the dirt on the 
right side, combined with the pull on the same side due to 
centrifugal force, caused the car to turn over, throwing the 
workmen down a 15-ft. embankment. 

Ventilation Problems are to ke studied experimentally 
during the next four years, under the direction of the follow- 
ing commission: Prof. C.-E. A. Winslow, of the College of the 
City of New York; Prof. F. S. Lee, of the College of Physi- 
cians and Surgeons, Columbia University; Prof. E. L. Thorn- 
dike, Teachers College, Columbia University; Prof. E. B. 
Phelps, Massachusetts Institute of Technology; Dr. James Alex- 
ander Miller, New York City, and D. D. Kimball, of Richard 
D. Kimball Co., 15 West 38th St., New York City. A sum of 
$50,000 has been appropriated for the study, from a gift made 
by Mrs. Elizabeth Milbank Anderson to the New York Asso- 
ciation for Improving the Condition of the Poor. 


The Flood-Proteetion Investigation 
making good progress. The field work is drawing to a close, 
and the work consists in laying out different projects 
for the control of the river through the west side of the city. 
Four large storage reservoirs have been selected in the upper 
watershed of the Olentangy and Scioto rivers. Their storage 
areas have been computed and their cost determined, and the 
modifying influence of this amount of storage 1s being studied. 


at Columbus, Ohio, is 


office 


The investigation is in the hands of a board of engineers, 
composed of Messrs. John W. Alvord, of Chicago, Daniel W. 
Mead, of Madison, Wis., and 8S. M. Woodward, of the Uni- 


versity of Iowa. <A similar investigation is being made for 
Dayton, Ohio, but this has not advanced so far as the work in 


relation to Columbus. 


New York City is now the greatest seaport in the world, 
measured by the total vaiue of its exports and imports. For 
the fiscal year ending June 30, 1913, according to figures col- 
lected by the Merchants Association of New York City, the 
port of New York did a foreign business of nearly two billion 
dollars. The figures for New York and nine otner great ports 


are given as follows: Total trede 


Di OER oe RR LS es he tg IR ine at GPa SNe aia ores Ree am em rant $1,273,981,693 
(Fiscal year ending June 30, 1913.) 
Ne ee Oe ey eae eran ar toes a 1,791.857,641 
Di EMME: 5c) 5 us ators ard mardi aceeeElars ane De ee Or arerens 1,674,187,176 
COR 6b. i 5 Ree eee crate bs as a OES Se SS 1,637,280,476. 
Shc RRO MRE ID. hoi wo cd widalecg eels Siw Wild Wiles ene ie wuede ees Pe 1,121,654,799 
RR 65 eS is)'s 0s ara wees Relea aia eee 678,431,300 
fs A eR EA ee mene eRe et pe eee ee a Yc Me ag irate. 4 531,096,600 
RO ROMNEIER, chs a)« ais nite Rk Oe Rea es 501,146,540 
ec me CO eo asa eimals en ere ee ee eee $79,536,241] 
Ba, eR hE do )s-% lx) da hes aa doty faa at Shamans he aoe eee eae 410,128,830 
Notwithstanding the current idea that trade has been dull 
during the past six months, the figures show that the busi- 


of the 
last year 


ness 


of New York about 
record of the year preceding. 


port 
over the 


increased $200,000,000 

The Structural Steel Reinforcement of a 125-Ft. Concrete 
Arch of the West 7th St. Viaduct Fort Worth, Tex., fell during 
erection on July 11, carrying down with it five men who were 


at work there. One of these men had his leg broken and 
others were slightly injured. The reinforcement fortunately 
did not fall far as the distance to the bed of the stream was 


not very great and it was injured. With the 
exception of a few of the members of the crown, which were 
bent by striking the bed of the river and which will have to 
be replaced with new material, the steelwork is uninjured. 
Work of reérecting the span is now under way. 

This structure is one of several now, being built in Fort 
Worth and was described together with the others in “En- 
gineering News,” Dec. 12, 1912, p. 1097. The arch in question 
is 125-ft. span over the Trinity River. The reinforcement for 
the concrete arch consists of three structural steel ribs hav- 
ing ball and socket hinges at the springing line and at the 
crown. The three ribs are braced together at 12-ft, 6-in. in- 
tervals with transverse structural steel girders. There is also 
a double system of lateral rods, one at the top and one at the 
bottom chord of the rib. The ribs were erected on light false- 
@ork, the put in and tightened up, the falsework 
was then removed and the riveting of the splices and connec- 
tion cf the transverse struts were started. 

The accident was by the fact that when the rivet- 


not seriously 


rods were 


caused 


ing of the transverse strut connections was under way the 
erector removed quite a number of the lateral rods where 
they interfered somewhat with driving the rivets. We un- 


derstand that these rods were removed in spite of the protest 
of the engineers on the work, Brenneke & Fay, of St. Louis, 
Mo. A stiff wind was blowing down the valley at right an- 
gles to the span at the time of the accident and the structure 
being in unstable equilibrium after the rods were removed, 
with nothing but the stiffness of the connections to hold it in 
place, was not sufficiently strong to withstand the wind pres- 
sure. 








July 31, 1913 







A Decision on Going Value of the property of a public- 
service corporation, appreciation of plant due to improved 
paving over street mains, etc., has recently been rendered by 
the Appellate Division of the New York Supreme Court in the 
case of the Kings County Lighting Co. vs. the Public Service 
Commission for the First District. This is an 


action to re- 
view a determination of the Commission fixing the rate for 
gas as noted in “Engineering News,” of Nov, 16, 1911. The 


company challenged the valuation of the Commission and the 
court has brought forward the following points. 

The company claimed $600,000 as the value of its estab- 
lished business. The commission in its first report held that 
this included capitalized profits of very street-lighting 
contracts, which might be allowed in a case for taking over 
the property as a whole, but it would not allow it for making 
rates. The court holds it can find no logical difference be- 
tween allowing the one value under these two conditions, and 
intimates that if admissible for one is for the other. 

The company claims that it should be allowed $200,000 in- 
crease in value of its gas mains due to the present paving in 
the street over them compared with the paving which ex- 
isted when the mains were put down. The commission did 
not allow this but the court holds that it is the fact of pres- 
ent value, and not the means by which the appreciation in 
value has been attained, which is to be considered. It holds 
that the increased value of the mains under improved paving 


good 


is a necessary element of reproduction value under present 
conditions, which may be taken in figuring actual present 
value. The court admits that the appreciation is unearned 


increment, but holds that the present law must include it in 
its definition of property capable of ownership and entitled to 
protection. 

The company held that it should earn 100% on the repro- 
duction value of its property in contrast with the allowance 
of the commission for earning a fair rate on the value re- 
produced less depreciation accrued to date. The court holds 
that it is the nearest approach to value of the tangible prop- 
erty at the present time which is to be considered, and that 
a deduction must be made to represent the amount required 
to replace at the end of useful service apparatus still in use, 
but in process of wearing out. 

One of the notable tenets of the commission, as reported in 
“Engineering News,” of Aug. 31, and Nov. 16, 1911, was the 
idea that annual increse in value of the company’s land was 
to be included as income and assets in offsetting the deprecia- 
tion. The court holds that the land is used for the business 
of the company and as long as it is so held any increase in 
value cannot be considered as income or available for the 
payment of debts, or dividends. ; 

The court fixed no rate as being suitable, but left it to 
the commission to fix one on the the 
opinion. 


principles stated in 
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Mr. R. A. Cook, Engineer of Track Elevation of the Chi- 
cago & Alton R.R., at Joliet, IIL, has been appointed Valua- 
tion Engineer of the railway, with office at Chicago, IIl. 





Mr. L. R. Palmer, of Pittsburgh, Penn., has been appointed 
Chief of the Bureau of Factory Inspection of the new Depart- 
ment of Labor and Industry of Pennsylvania. 
$5000 per annum. 


Mr. W. N. Mitchell, 


The salary is 


recently at the head of the railway 
department of the International Correspondence Schools, at 
Chicago, Ill., is now Fuel Supervisor of the Chicago Great 
Western Ry., at Chicago. 


Mr. J. H. O’Neil, Division Superintendent of the Great 
Northern Ry., at Everett, Wash., has been promoted to As- 
sistant General Superintendent of the Western district, with 
headquarters at Spokane, Wash. 


Mr. M. Nicholson, Division Superintenaent of the Great 


Northern Ry., at Melrose, Minn., has been promoted to be 
Assistant General Superintendent of the Central district, 
with headquarters at Great Falls, Mont. 

Mr. J. GC. McClure, M. Am. Soc. C. E., recently Assistant 


General Manager of the Southern Pacific R.R. of Mexico and 
the Arizona Eastern R.R., at Tucson, Ariz., has been ‘appointed 
Assistant to the President of both these railways. 

Maj. James P. Jervey, M. Am. Soc. C. E., Corps of Engi- 
neers, U7. S. A., Resident Engineer in charge of masonry con- 
struction et the Gatun T.ocks, Panama Canal, since 1902, has 
heen transferred to the Chief of Engineer’s office at Washing- 
ton, BD. C. 


ENGINEERING 





NEWS 235 








Mr. C. W. Jones, recently Vice-President and General 
Manager of the Chicago, Rock Island & Gulf Ry., has been 
elected President and General Manager, with office at El 


Reno, Okla., succeeding Mr. H. U. Mudge, who becomes Chair- 
man of the Board of Directors. 


Mr. J. H. Nuell, recently Engineer of Maintenance-of-way 
of the New York, Ontario & Western Ry., has been appointed 
Chief Engineer. Mr. Nuell 
neer at Norwich, N. Y., 
Assistant Engineer in 
neer 


was formerly Assistant 
and was promoted to be 
September, 1911. 


of Maintenance-of-way in January, 

Mr. L. H. Long, Assistant General Manager of the South- 
ern Pacific R.R. of Mexico and the Arizona Eastern R.R. has 
been promoted to be Vice-President, with headquarters at 
Tucson, Ariz. Mr. Long is an engineer by training and ex- 
perience and his recent position under the Hine system of or- 
~anization corresponded to that of Chief Engineer. 

Mr. H. D. 


Engi- 

Principal 
He was made Engi- 
1912. 


3atchellor, recently Assistant to the General 
Superintendent of the Baltimore & Ohio Southwestern R.R. 
and the Cincinnati, Hamilton & Dayton Ry., at Cincinnati, 
Ohio. has been appointed District Engineer of Maintenance-of- 
way, with headquarters at Cincinnati. Mr. Batchellor was 
Division Engineer of Maintenance-of-way, at Seymour, Ind., 
until January, 1913. 

Mr. F. S. Elliott, recently Assistant General Superintend- 
ent of the Western district of the Great Northern Ry., at Spo- 
kane, Wash., has been promoted to be General Superintendent 
of the Central district with office at Great Falls, Mont., suc- 
ceeding Mr. C. O. Jenks, who has been transferred to Su- 
perior, Wis., to succeed the late J. H. Tayior, General Super- 
intendent of the Lake district. Mr. Eliott’s railway work 
began in 1882 as a telegraph operator with the Chicago, Rock 
Island & Pacific Ry. 

Mr. Samuel Porcher, Assistant Purchasing Agent of the 
Pennsylvania R.R. has been promoted to be Purchasing 
Agent, succeeding the late Daniel S. Newhall. Mr. Porcher 
was born in South Carolina and educated at the University of 


Virginia. He entered the service of the Pennsylvania R.R. 


in 1882 as an apprentice at the Altoona, Penn., shops. te re- 
mained at Altoona until 1888, when he was appointed As- 


sistant Engineer of Motive Power of the United R.R. of New 
Jersey division of the Pennsylvania R.R., at Jersey City, N. J. 
He has been Assistant Purchasing Agent since 1894. 


Mr. George M. Wells, M. Am. Soe. C. E., formerly Office 
Engineer, Atlantic division, Panama Canal, has been ap- 
pointed Resident Engineer in charge of all the municipal 


engineering work of the Atlantic, Central and Fifth divisions 
of the Panama Canal, to be known as the Division of Mu- 
nicipal Engineering under the permanent organization which 
will have charge of the Operation of the completed canal. 
Mr. Wells is one of the old timers, being one of the first 
American engineers to go to the Isthmus after the work was 
taken over from the French in 1904. He studied at the 
Michigan College of Mines and in 1901 was appointed Junior 
Engineer in the United States Engineer Department. He has 
served in various capacities on the Panama Canal from the 
first survey wowk through the fever-infected swamps to a 
responsible position at Gatun under Lieut.-Col. W. L. Sibert, 
Division Engineer of the Atlantic division. 

Mr. .lohn C. Sesser, Assoc. M. Am. Soc. C. E., Assistant En- 
gineer of Maintenance-of-way of the Great Northern Ry., at 
St. Paul, Minn., has been appointed Superintendent of the 
Kalispell division, with headquarters at Whitefish, Mont, suc- 
ceeding Mr. W. R. Smith, transferred to the Cascade division 
at Everett, Wash. Mr. Sesser was born at St. Joseph, Mich., 


and graduated from Lehigh University with the degree of 
Civil Engineer in 1896. After a few months’ experience as 
draftsman with the Allentown Rolling Mill Co., Allentown, 


Penn., he entered the railway service as an instrumentman 


and was afterward Resident Engineer on the Chicago & 
Northwestern ty. After some months’ experience us 
tesident Engineer on the Union Pacific R.R., in December, 
1899, he went to Hawaii, where he spent a year as Chief 
Engineer of the Olas Plantation, Hilo. In 1901 and 1902 he 


was Resident Engineer 


with the Chicago, Milwaukee & St. 
Paul Ry., and for a short time Chief Engineer of the Iowa 


& St. Louis Ry. 
and Engineer 
trict of the 
went into 


From 1903 to 1907 he was Resident Engineer 
of Maintenance-of-way of the Missouri 
Chicago, Burlington & Quincy R.R. In 1907 he 
contracting as Vice-President of the W. K. Kenly 
Co. and as Contracting Engineer with the Walsh Construc- 
tion Co., of Davenport, Towa. Since 1909 he has been Avs- 
sistant Engineer of Maintenance-of-way of the Great North- 


dis- 


ern Ry. 
Mr. Howard Elliott, President of the Northern Pacifie 
Ry., has been elected President of the New York, New Haven 


& Hartford R.R., to succeed Mr. Charles S. 


Mellen, 


resigned 
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as noted in our issue of 
that changes in 
Mr. Ellictt 


executive he 


week. It is stated in the 
the by-laws will be made 
Chairman of the Board of Directors 
ad not only of the New Haven but of the 

Maine and various other controlled railways, trolley 
imship each of which will 
charge of operation, will be under the authority of the 
Chairman. Mi New York City on Dee. 6, 
1860 He Lawrence Scientific School, Har- 
vard U Civil Engineer in 1881. 
His engineering experience, however, was a few 
months as rodman with the engineering corps of the Chicago, 
Burlington & Quincy R.R. In the fall of 1881 he accepted a 
position as a clerk in the President's office of the St. Louis, 
Keokuk & Northwestern R.R., thereafter his experience 
was the financial, operating 
the 
Auditor, 
Agent 


Kansas 


last an- 


nouncement which 
Will muke 
and thi 
Bostor 
and st lines, have a President in 
who 
Elliott born in 
vyraduated from the 


niversity, with the 


was 


dexre e of 


only real 


and 
traffic, 
railway service. He 
Assistant Tr 
and General Manager of the Chicago, Bur- 
City Ry., the St. Louis, Keokuk & North- 
R.R., the Hannibal & St. Joseph R.R. and the Kansas 
City, St. Joseph & Council Bluffs R.R. In 1902 he was elected 
Second Vice-President of the surlington & Quincy 
RR. On Oct. 21, 1903, he of the North- 
ern Pacific Ry. to succeed Mr. Charles S. Mellen, who had re- 
of the New York, New Haven & 
Elliott is to succeed Mr. Mellen as Presi- 
Haven Sept. 1. 


confined to and executive 


departments of was 


successively 


Assistant Freight and 


isurer, General 
Passenger 


lington & 
western 


Chicago, 


was elected President 


signed to become President 
Hartford R.R. Mr. 
dent of the New 

Mr. Otto Lemberger, 
and 
cause of the 
turned to his 
York he became 
and will be remembered by 
News” as the author of the 
Mar. 27, 1913. Since 


an opportunity of 


system 


who was obliged to abandon his engi- 
work in Mexico about a be- 
disturbances in that country, has re- 
Austria, While in New 
stereophotographic surveying 
the of “Engineering 
article on this subject in our is- 
returning to Austria he had 
continuing his studies in this work. He 
der date of July 16, Vienna, that he is now 
Capt. von Orel, the inventor of the 
has resigned frem the Austrian Military 
Institute and established an institute in Vienna 
instruction in stereophotographic Mr. Lem- 
“The apparatus has been very much improved 
and looks entirely different from that which I described. The 
present model of the stereoautograph area of 72 
rather like a machine scientific in- 
with its many complicated All 
different operations as adjusting the plates, setting the 

line to the desired scale, turning off the allowance for 
inclination and convergence are now done very quickly. The 
price of these new 


neering surveying 
political 


native 


year ago 


country of 
interested in 
readers 


sue of has 


writes us un from 
under 
autograph, 


studying stereo- 
who 
Ge oxvraphical 


for 


berger writes: 


surveying. 


covers an 
than a 
mechanical 


sq.ft. and looks 
strument, 


the 


base 


devices. 


instruments is about $6000. 

“Capt. von Orel’s institute was founded for the reason that 
the handling of the very delicate apparatus can be done suc- 
cessfully only by men trained in its use and who can devote 
their whole time to this kind of surveying. Itis not intended to 
have this new method of surveying brought into discredit by 
inexperienced users of the instruments. The stereoautograph 
is, therefore, not for sale to private parties; except in the 
case of governments, and they must sign an agreement that 
they will not use it to do private work. Otherwise the Stereo- 
graphie Bureau, as the institute is called, sends out its own 
engineers to do the necessary field work and makes the topo- 
graphical maps. that 
it is possible to taken at 
equally inclined line, as well as for con- 


The apparatus is already so improved 
work from photographie 
the base 


plates 
angles to 


vergent angles.” 
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OBITUARY 


1“ 


TUUECEO RD OCH ORDA ANAT OOOO 


Sananeneonsensnsterenenscansscevsvevesausnesensvanevnseaecevesnanavanececagavsossgnvensnenevnscacsesencoesuseutneesensenecsneteceescsyeveesaenencosssseseoegesuneeonensnnenerapennnnasgrsevecenenesvegsert 
Channing 
Lowell, 
23, aged 69 
in the 
entered 


Whitaker, a mill architect and engineer, of 
died at his home in Tyngsborough, Mass., July 
years. He served while a young man as soldier 
Union Army during the Civil War. After the 
the Massachusetts Institute of Technology, where he 
graduated with the class of that institution in 1869, 
in mechanical engineering. From 1877 to 1887 he was the 
head of the department of mechanical engineering at the 
Institute. 


Mass., 


war he 


second 


Zephaniah Hopper, remembered by hundreds of prominent 
men, including many engineers and railway officers, as an 
instructor .n mathematics at the Central High School, Phila- 
delphia, Penn., died July 21, at the age of 89 years. He had 
been a teacher for 71 the Central 
Hiszh School for 59 years he is said to 
have lost but 10 of his school work. He was born in 


t 
and instructor at 
years. In all 
days 


years 


these 
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Philadelphia and graduated with the first class of the Cen- 
tral High School, at the time A. D. Bache, M. Am. Soc. C. E., 
afterward Superintendent of the United States Coast Survey, 
was Principal. It is estimated that during his term 
vice at the Central High School he had taught 
25,000 boys the rudiments of higher mathematics. 
his work he was widely 


of ser- 
more than 
Outside of 


school votanist. 


known as a 


Anthony N. ‘Brady, until recently President of the New 
York Edison Co., famous as a promoter of electric railway 
and light companies and as a financier, died in London, Eng- 
land, July 22. He was born in France in 1843, and came to 
America with his parents when a small child. He never at- 
tended a after he was 13 years old. At 21 years he 
opened a tea store in Albany, N. Y., and with others soon 
the tea trade of Albany and Troy. Later he be- 
owner of large granite quarries and with others 
the plants of Albany, Troy and Chicago. He 
entered the street-railway field and was one of the 
originators, if not the originator, of the consolidation and 
capitalization schemes which netted him and his codperators 
many millions of dollars. He planned the notorious 
solidation of the surface street railways of New York 
and promoted similar consolidations in Washington, 
delphia and other cities. He was an officer or 
corporations and left a fortune 


school 


monopolized 
the 
purchased 


came 
fas 


early 


cone 
City, 
Phila- 
director of 
some 60 estimated at $50,- 


000,000. 
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ENGINEERING SOCIETIES 
COMING MEETINGS 
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INTERNATIONAL GEOLOGICAL CONGRESS. 
Aug. 7-14. Twelfth annual session at Toronto, 
eral Secy., R. W. Brock, Director of 
of Canada, Ottawa, Ont. 
THE TRAVELING ENGINEERS’ ASSOCIATION. 
Aug. 12-16. Annual convention at Chicago, Ill. Secy., W. O. 
Thompson, New York Central Car Shops, East Buffalo, 


aN. 


Ont. 
Geological 


Gen- 
Survey 


AMERICAN PEAT 
Aug. 18-20. 
American 


SOCIETY. 

Joint annual convention 

Peat Societies, at 
Bordollo, Kingsbridge, New York City. 

AMERICAN INSTITUTE OF MINING ENGINEERS. 

Aug. 18-21. Annual convention at Butte, Mont. Secy., 
Bradley Stoughton, 29 West 39th St., New York City. 
INTERNATIONAL ASSOCIATION OF MUNICIPAL ELEC- 

TRICIANS. 
Aug. 19-22. Annual Convention at Watertown, N. Y. 
Clarence R. George, Houston, Tex. 


AMERICAN BOILER MANUFACTURERS’ ASSOCIATION. 
Sept. 1-4. Annual convention at Cleveland, Ohio. Secy., 
J. D. Farasey, 37th St., Cleveland, Ohio. 


INTERNATIONAL ASSOCIATION OF FIRE ENGINEERS 
Sept. 1-6. Annual convention at New York City. Secy., Jas, 
McFall, Roanoke, Va. 


ROADMASTERS’ AND MAINTENANCE 
TION. 

Sept. 8-12. Annual convention at Chicago, Ill. Secy., L. C. 
Ryan, Chicago and North Western Ry., Stirling, I11. 
AMERICAN ELECTROCHEMICAL SOCIETY. 

Sept. 9-11. The 24th general meeting at Denver. Secy., 
Prof. Jos. W. Richards, Lehigh University, South Bethle- 
hem, Penn. 

NEW ENGLAND WATER-WORKS ASSOCIATION. 

Sept. 10-12. Annual convention at Philadelphia, 
Secy., Willard Kent, Narragansett Pier, R. 

AMERICAN PUBLIC HEALTH ASSOCIATION. 

Sept. 9-13. Annual meeting at Colorado Springs, Colo. 

S. M. Guma, 755 Boyleston St., Boston. 


MASTER CAR AND LOCOMOTIVE PAINTERS’ 
Sept. 9-12. Annual convention at Ottawa, 
Dane, Reading, Mass. 
ILLUMINATING ENGINEERING SOCIETY. 
Sept. 22-26. Annual Convention at Pittsburgh, Penn. 
I. D. Israel, 29 W. 39th St., New York City. 
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Secy., Julius 


Secy., 


OF WAY ASSOCIA- 


Penn. 


Secy., 


ASSOCIATION, 
Ont. Secy., A. P. 


Secy., 


AMERICAN MINE SAFETY ASSOCIATION. 
Sept. 22-24. Annual meeting at Pitsburgh, Penn. Chair- 
man, H. M. Wilson, 40th and Butler Sts., Pittsburgh, Penn. 


American Concrete Institute—The Board of Direction of the 
National Association of Cement Users, an organization formed 
in 1905, has issued the following bulletin: 


Pursuant to instructions of the Kansas City and Pitts- 
burgh conventions to effect a change of name of this organi- 
zation, the Board of Direction desires to announce that the 
charter of the National Association of Cement Users, issued 
under the laws of the District of Columbia, was amended on 
July 2, 1913, so that the name of this Association is now 
changed to American Concrete Institute. 

_ The first annual convention of the American Concrete In- 
stitute, which is the tenth convention of this organization, 
will be held in Chicago, Feb. 16-20, 1914. 
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